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To  face  the  Second  Volume. 


January  1 1.  1734* 

WE  have  perufed  thefe  Two  Volumes  of  the 
Builder’s  Dictionary,  and  do  think  they  con¬ 
tain  a  great  deal  of  ufeful  Knowledge  in  the  Build¬ 
ing  Bufmefs. 

Nicholas  Hawkfmoor, 
ohn  James, 
ames  Gibbs. 


THE 


Builder’s  Dictionary 


o  R, 


Architect’s  Companion. 


Explaining  not  only  the 


In  all  the  feveral 


Parts  of  ARCH  ITECTURE, 


But  alfo  containing  the 

THEORY  and  PRACTICE 


Of  the  various 


BRANCHES  of  that  Useful  and  Noblb 
Art  requifite  to  be  known  by 


Masons, 

Carpenters, 

Joiners, 

Bricklayers, 


jPlaisterers, 

Painters, 

Glaziers, 


Turners, 

Carvers, 

Statuaries, 

Plumber 


i,  Smiths, 


Alfo  neceflary  Problems  in 


Arithmetic,  Geometry,  Mechanics,  Perspective, 
Hydraulics,  and  other  Mathematical  Sciences. 


Together  with 


The  Quantities,  Proportions,  and  Prices  of  all  Kinds  of  Mate¬ 
rial  s  uied  in  Building  $  with  Directions  for  Chufing* 
Preparing,  and  Ufing  them  :  The  feveral  Proportions  of  the 
Five  Orders  of  Architecture,  and  all  their  Members* 
according  to  Vitruvius,  Palladio,  Sc  amozz  i,  Vignola, 
M.  Le  Clerc,  &c.  and  alfo  by  Proportions  ofEqual  Parts. 

With  Rules  for  the  Valuation  of  Houses,  and  the  Expence  calculated 


of  Eredingany  Fabrick,  Great  or  Small. 


The  Whole  Illuftrated  with  more  than  Two  Hundred  Figures,  many  of 
’  them  very  curioufly  Engraven  on  Copper-Plates  :  Being  a  Work  of 
great  Ufe,  not  only  to  Artificers,  but  likewife  to  Gentlemen* 
and  others,  concerned  in  BUILDING,  Cf c. 
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JAMBS?  [in  Carpentry]  chircft  or  Surveyor,  being  in- 
JAUMS  S  Door-Pofts,  al(o  deed  the  moft  abltrufe  and  dif- 
the  upright  Pofts  at  the  ficult  of  any. 

Ends  of  Window  Frames.  1CHNOGRAPHY  [in  Ter- 

JAMBS? [with 'Bricklayers  fpe£iive]is  the  View  of  any 
JAUMS5  &c.j  the  up-  Thing  cut  off,  by  a  Plane  pa- 
right  Sides  of  Chimneys,  from  rallcl  to  the  Homan,  juft  at 
the  Hearth  to  the  Mantle-Tree,  the  Bafe  or  Bottom  of  it. 

ThcWordis  Jambe  inFrench  ICOSIHEDRON  is  a  Solid 
and  fignifies  a  Leg.  Body  contain’d  under  10  equal 

ICIlNOGRAPHY[in^;r>&/-  and  equilateral  Triangles.  Or, 
refture] a  DefcriptionorDraught  ICOSIHEDRON  is  a  Solid, 

of  the  Plat-Form  or  Ground-  which  confifts  of  20  triangular 
Work  of  a  Houfc  or  other  Pyramids,  whofc  Vertices  meet 
Building.  Or  it  is  the  Geo-  in  the  Centre  of  a  Sphere, 
metrical  Place  or  Plat-Form  of  which  is  imagined  to  circum- 
an  Edifice  or  the  Ground-Plot  feribe  it  5  ana  therefore  have 
of  an  Houfc  or  Building  deli-  their  Height  and  Bafcs  equal, 
ncated  upon  Paper,  defcribmg  W  herefore  the  Solidity  of  one 
the  Form  of  the  fcveral  Apart-  of  thefc  Pyramids  being  multr-^ 
ments,  Rooms, Windows,  Chim¬ 


neys,  &c.  And  this  is  properly 
the  Bufincfs  of  the  Maftcr  Ar- 
Vot.  II. 


This 


I  C  I  c 


This  Figure  being  drawn  in  ther,  will  reprefent  an  Icojibe- 
Paft  -Board,  cut  half  through  iron. 
and  then  folded  up  neatly  toge- 


a 


Let  ABCDEFGHI, 
be  an  Ichofihedron,  each  Side 
of  which  is  12  Inches  $  the  lo- 
lid  and  fuperficial  Content  is 
requir’d. 

The  Icofihedron  is  compos’d 
of  20  triangular  Pyramids,  with 
their  Vertices  all  joining  in  the 
Centre. 

Therefore  if  the  Solid  Con¬ 
tent  of  one  Pyramid  be  mul- 
tiply’d  by  20,  the  Produdl  is 
the  whole  Solid  Content  of  the 
Icofihedron. 


10  •  39224 
6 


61  .  35344 
20 


1247  "  ctf88o 

The  third  Part  of  the  Alti¬ 
tude  of  the  Pyramid. 

30230456 

4435326 


181382736 

6046091 

906914 

151152 

9069 

1209 

111 


>88  -  497292 
20 


37 69  -  945&40 

The  Solidity. 

The  fuperficial  Content 
1147  *  o$88. 
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A  TABLE  ihewing  the  Solidity  and  fuperficial  Content 
of  any  of  the  Regular  Bodies,  the  Sides  being  i  or  Unity. 


The  Names  of 
the  Bodies 

The  Solidity 

Superficies 

Tetrahedron 

O^fahedron 

Hexahedron 

Icofihedron 

Dodecahedron 

<j  -  1 1 785 1 1 
|  c- 4714045 

1  0000c  00 

2  -  181695 

7  -  663 1 19 

1  • 732051 

3  *  464102 

6  •  000000 

8  •  660254 

20  •  645.729 

By  this  Table  the  Content 
cither  Superficial  or  Solid,  of 
any  of  theie  Bodies,  may  very 
readily  be  found 3  for  all  like 
Superficial  Figures,  are  in  Pro¬ 
portion  one  to  another,  as  are 
the  Squares  of  their  like  Sides  3 
therefore  it  will  be  as  the 
Square  of  1  (which  is  1)  is  to 
the  Superficial  Content  in  the 
Table,  lo  is  the  Square  of  the 
Side  of  the  like  Body,  to  the 
Superficial  Content  of  the  fame 
Body. 

Therefore,  if  the  Number 
in  the  Table  be  multiply ’d 
by  the  Square  of  the  Side  gi¬ 
ven,  the  Produft  will  be  the 
Superficial  Content  requir’d. 

All  like  Solids  are  in  liich 
Proportion  to  each  other,  as 
are  the  Cubes  of  their  like 
Sides;  therefore  it  will  be  as 
1.  (which  is  the  Cube  of  1.) 
is  to  the  Solid  Content  in  the 
Table,  fo  is  the  Cube  of  the 
Side  given  to  the  Solid  Content 
requir’d. 

Therefore  if  the  Number  in 
the  Table  be  multiply’d  by  the 
Cube  of  the  given  Side,  the 
Product  will  be  the  Solid  Con¬ 
tent  of  the  fame  Boev. 


JET  D’EAU  is  a  French 
Term,  commonly  us’d  for  a 
Fountain,  which  cafts  up  Wa¬ 
ter  to  any  confiderable  Height 
in  the  Air. 

M.  Alariote  fays  a  yet  &Eau 
will  sever  rife  fo  high  as  its 
Refervatory;  but  always  falls 
ihort  of  it  by  a  Space,  which 
is  in  a  fubduplicate  Ratio  of 
that  Height ;  and  this  he  proves 
by  feveral  Experiments. 

He  tells  us  alfo,  that  if  at 
greater  Branch  is  cut  into  many 
fmaller  Ones,  or  is  diftributed 
thro’  feveral  JetSt  the  Square 
of  the  Diameter  of  the  main 
Pipe,  muft  be  proportioned  to 
the  Sum  of  all  the  Expenses 
of  its  Branches,  and  parties 
larly,  that  if  the  Refervatory 
be  52  Foot  high,  and  the  Ad« 
jutage  half  an  Inch  in  Diame¬ 
ter,  the  Pipe  ought  to  be  $ 
Inches  in  Diameter. 

IMAGE  [in  Op  ticks']  is  th<? 
Appearance  of  an  Object  by 
Reflexion  or  Refra&ion. 

In  all  Plane  Speculums,  the 
Image  anpears  of  the  fame 
Magnitude  as  the  Obje£t,  and 
as  tar  behind  the  Speculum* 
as  the  Object  is  diftant  before 
it, 

A  %  Ifl 


' 


I  M 

In  Convex  Speculums,  the 
Image  is  farther  diftant  from 
l|?C  ^5ntre  {he  Con-  exiry, 
than  from  the  Point  of  Re¬ 
flection,  and  the  Image  appears 
lefs  than  the  ObjeCt. 

IMPASTATION  [in  Ma- 
Jonry]  a  Term  us’d  for  a  Work 
made  of  Stuck  or  Stone,  bea¬ 
ten  and  wrought  up  in  Manner 
of  a  Pafte. 

IMPERFECT  Numbers  [in 

JLnthmetick~\  are  thofe  whole 
Alitjuot  Parts  taken  together, 
don’t  make  the  juft  Number: 
but  either  come  Ihort  of  it,  in 
which  Cafe  they  are  called 
deficient  Numbers ,  or  exceed  it, 
and  in  this  Cafe  call’d  Abundant 
Numbers. 

IMPOSTS  [in  jfnbitefturel 
are  what  are  fometimes  call’d 
Chaptrels  ;  being  the  Parts  on 
Which  the  Feet  of  Arches  ftand. 

Thefe  Jmpofts  are  conform¬ 
able  to  their  proper  Orders. 
The  Tujlran  has  only  a  ‘Plinth  -y 
the2 )orirk  has  2  Faces  crown’d  : 
the  fonick  a  Larmier  or  Crown 
over  the  two  Faces,  and  its 
Mouldings  may  be  carved  ;  the 
Corinthian  ana  Compofite  have  a 
Larmier  Freeze ,  and  other 
Mouldings. 

The  Proje&urcs  of  the  Im - 
fojls  muff  not  exceed  the  naked 
of  the  Pilafter. 

Sometimes  the  Entablature 
of  the  Order,  ferves  for  the 
Jmpojl  of  the  Arch,  and  this 
has  a  very  grand  and  lately 
Appearance. 

The  Impofi  is  a  Thing  very 
cffential  to  the  Compofition  of 
the  Ordonnances,  infomttch  that 
without  it,  in  the  Place  where 
the  Curve  Line  of  the  Arch 


■ 


r  m 

meets  with  the  perpendicular 
Line  of  the  Pillar,  there  always 
teems  a  kind  of  Elbow. 

Mr.  ‘ Perrault  defines  it  the 
Plinth  of  a  little  Cornipy  that 
crowns  a  Peer,  and  fupports  the 
nrir  Stone,  whence  a  Vault  or 
Arch  commences. 

It  derives  its  Name  from  the 
Italian  Impofto,  furcharg’d  or 
burthen  d  with,  or  laid  upon. 

M.  Le  Clerc  defines  Imports 
to  be  little  Cormfhes,  which 
terminate  the  Piedroits  of  Por¬ 
tico’s,  and  are  peculiarly  ap¬ 
pointed  to  receive  the  Ex- 
tremes  of  their  Arches,  with 
their  Archivolts  or  Head-Bands. 

He  tells  us  he  ufually  pro- 
pok*s  2  Defigns  of  Imports, 
different  m  Height  and  Projec- 
ture  •  the  loweft  is  for  Portico’s 
where  the  Columns  have  no 
Pedeftals,  and  the  other  for 
Portico  s  where  they  have ; 
that  is,  the  little  Imports  are 
for  little  Arches,  and  the  large 
Imports  for  large  Ones  5  it  be- 
lng  highly  reafonable,  that  the 
Bignefs  of  the  Import  fhould 
be  proportionable  to  that  of 
the  Portico. 

He  likewife  obferves,  that 
Care  muft  be  taken  that  the 
Import  never  exceed  the  Semi- 
Diameter  of  the  Column  be¬ 
hind  *  nor  intercept  any  Thing 
of  its  roundnefs  before. 

He  adds  that  the  moft  per¬ 
fect  Arches  of  the  Tonick  Or- 
der,  are  thofe  which  confift  of 
a  Semi-Circle  $  and  the  Imports 
are  moll  ufually  plac’d  on  z 
Level  with  the  Centre. 

However  there  are  fome  Ar- 
chitefls,  who  from  an  optical 
Confideration,  place  them  a  few 
Minutes 


Minutes  lower*  and  ’tis  with 
Judgment  they  do  it*  for  as 
the  Proje&ure  of  the  Import 
hides  a  little  Part  of  the  Arch 
from  the  Eye,  ’tis  but  reafona- 
ble,  that  it  ihould  be  lower’d 
a  little,  to  leave  the  intire  Se¬ 
mi-Circle  in  View,  which  other- 
wife  would  not  appear  in  View. 

Some  late  Authors  have  gi¬ 
ven  the  following  Rules  for  di¬ 
viding  the  Imports  of  Arhes , 
by  the  Proportions  of  equal 
Parts;  any  Height  being  given 
(for  either  of  them)  is  divided 
into  Nine  Parts. 

In  the  T'ufcan  Import, 


the  Facia  or  Band  hath  3,  the 
Ogee  1,  the  Fillet  {a  Part, 
the  Corona  3,  and  the  Band 
if 

For  the  Pro]eBknsy  the  Fa¬ 
cia  hath  {•  a  Parr,  the  Ogee  2, 
the  Corona  3,  and  the  whole 
3  i-  As  in  the  Figure, 


For  the  cProjetfionst  the  Fil¬ 
let  hath  f  a  Part,  the  Aftragal 
r,  the  Corona  if,  and  the 
\\hole  3  f.  As  in  the  Figure, 


In  the  Jonk  Import, 


the  Fillet  hath  f  a  Part,  the 
Scima  4,  the  Fillet  f,  the  Ovo- 
lo  1  f,  the  Corona  1  f,  the 


Ogee  i,  and  the  Fillet  i  a 
Part. 

For  the  ‘Projections  the  Sci- 
ina  hath  i  |r,  the  Corona  2 
and  the  Whole  3  as  in  the 
Figure. 

In  the  Corinthian  Import, 


the  Frize  hath  1 f,  the  Fillet^, 
the  Aftragal  7  a  Part,  the  Sci- 
ina  2  the  Fillet  i,  the  Ovo¬ 
lo  1,  the  Corona  1  7,  the  Ogee 
I,  and  the  Fillet  j  a  Part. 

For  the  ProeCiionsy  the  Fil¬ 
let  hath  7,  the  Aftragal  the 
Scima  1 1,  the  Corona  2  7,  and 
the  Whole  3 f,  as  in  the  Figure. 

In  the  Compofite  Import, 


the  Frize  hath  2,  the  Fillet  7, 
the  Aftragal  7,  the  Ovolo  1, 
the  Fillet  7,  the  Scima  1 7, 
the  Fillet  7,  the  Corona  1  7, 
the  Ogee  i:  and  the  Fillet  7  a 
Part. 

For  the  Projection  sy  the  Fil¬ 
let  hath  7,  the  Aftragal  the 
Ovolo  1  7,  the  Scima  2  7,  the 
Corona  27,  and  the  Whole,  37. 
as  in  the  Figure. 

The  Collerino  of  each  of  the 
laft  4  Orders  is  1  of  thefe 
Parts,  and  the  Fillet  7  a  Part 
more. 

For  the  Projections ,  the  Fil¬ 
let  is  7  a  Part,  and  the  Whole 
1  and  7. 

IMPROPER  FRACTIONS 
[in  Arithmetick'j  are  fuch  as 
have  their  Numerators  equal 
to,  or  greater  than  their  Deno¬ 
minators  as  ~  j  &c.  which  are 
not  properly  Fractions,  but  ei¬ 
ther  whole  or  mixt  Numbers, 
and  are  only  put  into  the  Form 
of  Fractions ,  in  Order  to  be 
added,  fubftracted,  .multiply ’d 
or  divided. 

INCH  is  a  known  Mcafure, 
the  twelfth  Part  of  a  Foot, 
containing  the  Space  of  three 
Early  Corns  in  Length. 

INCIDENCE  Point  [in  Op- 
ticksj  is  that  Point  in  which  a 
Ray  of  Light  is  fuppos’d  to  fall 
on  a  Piece  of  Glals. 

I NCOM  M  EN  S  UR  A  B  LE 
Numbers  [in  Arithmetick  ]  are 
fuch  as  have  no  common  Divi- 
for,  that  will  divide  them  both 
equally,  as  3  and  5. 

INCOMMENSURABLE 
Quantities  [in  Geometry ]  arc 
thofe  ,  which  have  no  aliquot 
Part,  or  any  common  Meafure, 
that  may  meafure  them,  as  the 
Diagonal 


Diagonal  and  the  Side  of  a 
Square  5  for  altho’  that  each  of 
thefe  Lines  have  infinite  ali- 
uot  Parts,  as  the  half  the 
'hird,  &c.  yet  not  any  Part  of 
the  one  being  ever  fo  fmall, 
can  poSfibly  meafure  the  other, 
as  is  demonstrated  by  Euclid. 
III.  1 1 7.  El.  10.  but  yet  is  com- 
menfurable  in  Power. 

IN  COMPOSITE  Numbers 
are  the  fame  with  thofe  Euclid 
calls  Prime  Numbers. 

There  is  a  Table  of  Incom- 
pofite  Numbers  in  Dr.  ‘Pell's 
Edition  of  ‘Brancbers  Algebra, 
which  not  only  gives  an  orderly 
Enumeration  of  all  odd  Num¬ 
bers,  which  are  not  Compofite^ 
but  it  Shews  alfo  that  none  of 
the  Reft  are  fo.  This  Table 
being  ufeful,  the  Reader  may 
have  Reference  to  it. 

INDETERMINED  PRO¬ 
BLEM  is  one  which  is  capable, 
of  an  infinite  Number  ot  An- 
fwers,  as  to  find  2  Numbers, 
whofe  Sum  together  with  their 
Produff  Shall  be  equal  to  a 
given  Number,  or  to  make  a 
Rhomboides  fuch ,  that  the 
Rectangle  under  the  Sides  be 
equal  to  a  given  Square  ;  both 
ot  which  Problems,  will  have 
infinite  Solutions. 

INDIGO  is  a  dark  blue  if 
work’d  by  it  felf  •  but  it  is 
ufually  mix'd  with  white  to  re¬ 
medy  this  •  and  then  it  makes 
but  a  very  faint  blue*  this  Co¬ 
lour  is  the  Tinflure  of  a  Ve¬ 
getable  call’d  by  that  Name, 
and  aifo  Anil,  and  grows  in 
both  the  Weft  and  Eaft  Indies, 
the  Leaves  of  which  being  put 
into  wooden  Citterns  fill'd'  with 
Water,  are  often  ftirr’d  violent¬ 
ly,  till  the  greateft  Part  be  re¬ 


duc'd  to  a  Slime  or  Mucilage* 
which  being  feparated  from  the 
W  ater,  when  funk  to  the  Bot¬ 
tom  and  dry’d,  produces  that 
Subftance,  which  is  by  us  call’d 
Indigo. 

Indigo  will  grind  very  fine, 
and  lie  with  a  good  Body,  and 
is  very  much  us’d  in  vulga* 
Painting. 

Note,  That  the  longer  this 
Colour  is  ground,  the  more 
beautiful  and  fair  it  will  look. 

INDIVISIBLES  [in  Geome¬ 
try']  are  fuch  Elements  or  Prin¬ 
ciples  as  any  Body  or  Figure 
may  ultimately  be  refolv’d  in¬ 
to  :  And  thefe  Elements  or  In- 
divifibles  are  in  each  peculiar 
Figure  fuppos’d  to  be  infinitely 
fmall. 

1.  With  Regard  to  which 
Notion,  a  Line  may  be  faid  to 
confift  of  Points,  a  Surface  of 
Parallel  Lines,  and  a  Solid  of 
Parallel  and  Similar  Surfaces  : 
and  then  becaufc  each  of  thefe 
Elements  is  fuppos’d  to  be  indi- 
vifible,  if  in  any  Figure  a  Line 
be  drawn  thro1  the  Elements 
perpendicularly,  the  Number 
of  Points  in  that  Line,  will  be 
the  fame  Number  of  Elements. 

2.  Whence  we  may  fee,  that 
a  Parallelogram ,  Prifm  or 
Cylinder  is  refolvable  into  Ele¬ 
ments  or  Indivisibles,  all  equal 
to  each  other,  parallel  and  like 
to  the  Bafe,  a  Pri  angle  into 
Lines  parallel  to  the  Bafe,  but 
decreasing  in  Arithmetical  pro* 
portion,  and  fo  are  the  Circles 
which  conftitute  the  Parabolick 
Conoid,  and  thofe  which  con¬ 
stitute  the  Plane  of  a  Circle  of 
the  Surface  of  an  Ifofcele, 
Cone. 

A  i  | «  A* 


$.  A  Cylinder  may  be  re¬ 
fold'd  into  Cylindrical  Curve 
Surfaces,  having  all  the  fame 
Height  apd  continually  detrea- 
fing  inwards. 

If  a  finite  Quantity  be  divi- 
ted  by  an,  infinitely  fmall  one, 
the  Quotient  will  be  an  infi¬ 
nitely  great  one :  and  if  a  finite 
Quantity  be  multiply 'd  by  an 
infinitely  fmall  one,  the  Pro- 
duft  will  be  an  infinitely  £nall 
one. 

But  if  by  an  infinitely  great 
One,  the  Product  will  be  an 
finite  Quantity. 

If  an  infinitely  fmall  Quan¬ 
tity  be  multiply 'd  or  drawn  in¬ 
to  an  infinitely  great  one,  the 
Produft  will  be  a  finite  one. 

INFINITELY  INFINITE 
FRACTIONS,  a  Term  usd 
when  all  the  Fra&ions,  whole 
Numerator  is  i.  are  together 
equal  to  an  Unite;  And  hence 
it  is  deduc'd,  that  there  are 
not  only  infinite  Progreflions, 
or  Progreflions  in  infinitum ,  but 
alfo  infinitely  farther  than  onp 
Kind  of  Infinity. 

That  thele  infinitely  infinite 
Progreflions  are  notwithftand- 
ing  computable,  and  to  be 
brought  into  one  Sum;  and 
that  not  only  finite ;  hut  into 
one  fo  lmall,  as  to  be  lefs  than 
any  affignable  Number:  That 
of  infinite  Quantities  Some  are 
equal,  others  unequal:  That 
one  infinite  Quantity  may  be 
equal  to  j  or  ;  or  more  Quan¬ 
tities,  whether  finite  or  infi¬ 
nite. 

INFINITE  or  INFINITE¬ 
LY  great  QUANTITY,  is 
that  which  has  no  Bounds, 
Ends  or  Limits*. 


INFINITELY  SMALL 
QUANTITY,  is  that  which 
is  lb  very  fmall,  as  to  be  incom¬ 
parable  to  any  finite  Quantity, 
or  which  is  lefs  than  any  aflign- 
able  Quantity. 

1.  No  infinite  Quantity  can 
be  augmented  or  leflen'd  by 
adding  to  or  taking  from  it  a 
finite  Quantity:  Neither  can  a 
finite  Quantity  be  augmented 
or  leflen’d  by  adding  to,  or  tak¬ 
ing  from  it  an  infinitely  fmall 
Quantity. 

2.  If  there  be  4  Propor¬ 
tionals,  and  the  Firft  is  infinite¬ 
ly  greater  than  the  Second, 
then  the  Third  muft  be  infi¬ 
nitely  greater  than  the  Fourth. 

INORDINATE  PROPOR¬ 
TION  is  when  the  Order  of 
Terms  is  difturb'd  ;  as  fup- 

Sofing  3  Magnitudes  in  one 
,ank,  and  3  other  proportional 
to  them  in  another,  and  you 
compare  them  in  a  different 
Order  ;  as  fuppofe  there  arp  in 
one  Rank  theie  three  Numbers 
2,  3,  9  ;  and  in  another  Rank 
thpfp  other  three  8,  24, 3d  5  Pro¬ 
portional  to  the  Precedent  in  a 
different  Order,  fo  that  2  ihali 
be  to  3  as  24  to  3d,  and  3  to  9 
as  8  tq  24,  then  carting  away  the 
mean  Terms  in  each  Rank  con¬ 
clude  the  firll  2  in  tfie  firft 
Rank  i§  to  the  laft  9,  as  8  the 
firft  of  the  other  Rank  to  the 
laft  ;d. 

INSCRIBED  [in  Geometry! 
a  Figure  is  faid  to  be  infer ib  a 
in  another,  when  all  the  Angles 
of  the  Figure  infcrib’d  touch  ei¬ 
ther  the  Angles,Sides,  or  Planes 
of  the  other  Figure. 

INSULATED  [  Infulatus J 
is  a  Term  apply'd  to  a  Column 

that 
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that  ftands  alone,  or  free  from 
any  contiguous  Wall,  &c.  like 
an  lfland  in  the  Sea.  The 
French  call  it  Ifolee . 

INTACT jE  are  right  Lines, 
to  which  curves  do  continually 
approach  and  yet  never  meet 
with  them}  thefe  are  ufually 
called  Afymptotes- 

INTERCOLUMNIATION 
[in  Architecture ]  is  the  Space 
between  two  Columns,  which 
in  the  Dorick  is  regulated  ac¬ 
cording  to  the  Diftribution  of 
Ornaments  in  the  Frieze ;  but  in 
the  other  Orders,  according  to 
Vitruvius ,  is  of  five  different 
Kinds,  viz,.  'Picnojiyle,  Syjlyle , 
EuJlyle ,  2 Jiajiyle  and  Ar<eojfyle. 
This  is  by  the  Latins  call’d  In- 
tercolumnium. 

M.  Le  Clerc  fays,  that  where 
the  Col  um  ns  of  the  lufcan  Order 
are  without  Pedeftals,  and  with¬ 
out  Porticoes  too,  there  are 
three  feveral  Spaces  or  Diftan- 
ces,  ^  at  which  they  may  be 
plac’d,  viz.  a  large,  a  mean, 
and  a  little  Dillance. 
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The  firft  and  lecondfhewth* 
greareft  and  leaft  Space,  which 
can  be  reafonably  interpos’d 
between  the  Columns  of  the 
Order*  when  they  follow  each 
other  one  by  one;  and  the  third 
inews  how  near  they  may  be 
plac’d,  when  they  are  to  follow 
each  other  a  by  a. 

Yv  hen  thofe  Columns  Hand  t 
by  2,  between  each  Pair  the 
greareft  pittance  mull  be  made, 
which  is  p  Modules,  reckon¬ 
ing  from  the  Axis  of  the  oneta 
that  of  the  other. 

W  hen  they  follow  each  other 
1  by  L  the  Interval  ought 
not  to  exceed  4  Modules,  20 
Minutes,  from  one  Axis  to  the 
other. 

It  is  not,  he  fays,  however 
to  be  fuppos’d  that  th$fe  Pro¬ 
portions  are  fo  precife,  as  that 
they  may  not  be  varied  a  few 
Minutes  when  Occafion  fhall 
require;  but  this  muft  be  ob- 
ferv’d,  that  the  left  the  Varia¬ 
tion  is,  the  better  ’twill  be. 


f  Tufcan  1 

j  Dorick  J  The  Intcrco- 

In  the<;  lonick  J>lumniation  muft 

j  Corinthan  |  be. 

[  Compofue  J 


Diameters  of  th* 
Body  of  the  Column 
below. 


The  INTERCOLUMNS  of 
the  lonick  Order,  M.  Le  Clerc 
fays,  that  the  Diftancesof  this 
Order  are  adjufted  by  a  certain 
Number  of  Denticles,  which 
leave  a  convenient  Space  be¬ 
tween  them;  with  this  Circum- 
ftance;  that  there  is  always 
found  one  in  the  Middle  of 
each  Column. 

Thus,  he  fays,  when  he 


mentions  3  5  Denticles  between 
the  Axes  of  the  Columns,  it  is 
to  be  underllood  that  there  arp 
2  4  whole  ones,  and  2  halves,  one 
at  each  Extream ;  the  firft  (Den¬ 
ticles  and  the  lafl  each  being 
cut  into  2  equal  Parts  by  the 
Continuation  of  the  Axis  of  the 
Columns. 

Whence  it  may  be  obferv’d, 
that  in  cafe  there  oe  a  Neceflity 

for 
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for  augmenting  or  diminifhing 
the  Inter-columns,  it  mull  be 
done  by  augmenting  or  dimi- 
nilhing,the  Number  of  thele 
i Denticles  ,  which  however  , 
ought  never  to  exceed  i  or  a 
i Denticles  at  the  moll. 

In  the  Roman  Order.  As  in 
the  Ionick  Order ,  the  Dillances 
of  the  Columns  are  to  be  adjultg 
ed  by  a  certain  Number  ofDen- 
iklcs  $  fo,  he  lays,  in  this  Or¬ 
der,  they  mull  be  adjufted  by 
ft  certain  Number  of  Modilli- 
ons$  with  this  Reftndion,  that 
there  be  always  one  exadly 
in  the  Middle  between  each 
Column. 

The  Inter-Modillions  having 
been  at  firlt  regulated  by  the 
Dillance,  that  ought  to  be  be¬ 
tween  the  two  Columns. 

INTERSECTION  [in Ma- 
tbematicks']  the  cutting  of  one 
Line  or  Plane  by  another ;  thus 
we  fay,  that  the  mutual  Inter- 
fedion  of  a  Pknes  is  a  right 
Line. 

INTERTIES  \  [ inArchi - 
INTERDUCESS  teffure} 
are  thole  fmaller  Pieces  which 
lie  Horizontally  between  the 
Sommers,  or  between  them  and 
the  Sell  and  Railon. 

INTERVAL  Of  the  Fits 
of  eafy  Reflection ,  and  of  eafy 


Tranfmiffion  of  the  Rays  of 
Light.  Is  the  Space  between 
every  Return  of  the  Fit  and 
the  next  Return.  Thele  Inter¬ 
vals  Sir  Ifaac  Newton  Ihews 
how  to  colled,  and  thence  to  de¬ 
termine  whether  the  Rays  (hall 
be  refleded  or  tranfmitted  at 
their  liiblequent  incidence  on 
any  pellucid  Medium. 

INVERSION  an  Adion  by 
which  any  Thing  is  inverted  or 
turn’d  backwards.  Problems 
in  Geometry  and  Arithmetick 
are  often  proved  by  Inver flon 
or  making  a  contrary  Rule  or 
Demonitration. 

JOBENTS,  lee  Nails. 
JOINT  [in  Architecture ]  is 

the  Separation  between  the 
Stones,  which  is  filled  with 
Mortar,  Plailter  or  Cement. 

JOINT  [in  Carpentry ,  &c.] 
fignifies  the  leveral  Manners  of 
Aflemblingof  Pieces  of  Wood 
together,  as  a  Dovetail-Joint, 

S&. 

JOINT  RULE,  fee  Rule. 

JOGGLE  PIECE ,  lee 

Crown  Fofi. 

JOISTS  [in  Architecture ] 
are  thole  Pieces  of  Timber 
fram’d  into  the  Girders  and 
Summers,  on  which  the  Boards 
of  the  Floors  are  laid. 


Scantlings  of  Joills,  at  full  Length  [to  bear  in  the  Wall) 

<12  Foot  1  ought  to  r  8  Inches  and  3  Inches  “> 

Being<  11  Foot  6  Inches  >  be  in  their  -J7  Inches  and  3  Inches  r 
t  10  Foot  6  Inches  j  Squares,  C  6  Inches  and  3  Inches  3 

And  binding  or  trimming  Joills. 

Being  r  7  Foot  I  Ought  to  c  6  Inches  and  5  Inches^ 

in  <9  Foot  >  be  in  their  <  7  Inches  and  5  Inches  £ 

Length  C  n  or  12  Foot }  Squares  l  8  Inches  and  5  InchesS 


1.  Their 
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i.  T'heir  Diftancc  and  Poji- 
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Joiners  Work. 


tion'].  i.  No  Joifts  ought  to  JOINERS  meaiure  their 
lie  at  a  greater  Diftance  from  Work  by  the  Yard  Square;  bat 
each  other,  than  to  (or  at  molt  they  take  their  Dimen-fions  dif- 
than  n)  Inches.  ferenrly  from  others ,  for  they 

2.  All  Joifts  on  the  Back  of  have  a  Cultom  fo  to  do,  laying, 

a  Chimney,  ought  to  be  laid  they  ouyjht  to  me af tire  where 
with  a  Trimmer,  at  6  Inches  the  'Plane  touches ;  and  there- 
Diltance  from  the  Back.  fore  in’  taking  the  Height  of 

3.  No  Joifts  ought  to  bear  any  Room,  about  which  there 
at  a  longer  Length  than  10  Foot  is  a  Corn ifh,  and  fwelling  Pan- 

4.  No  Joifts  ought  to  lie  lcls  nels  and  Mouldings;  they  with 

than  8  Inches  into  the  Brick-  a  String  begin  at  "the  Top,  and 
Wall.  girt  over  all  the  Mouldings; 

5.  Some  Carpenters  furr  which  will  make  the  Room  to 
their  Joifts  (as  they  call  it)  meaiure  much  higher  than  it 
that  is,  they  lay  2  Rows  of  is ;  and  as  for  measuring  about 
Joifts  one  over  another;  the  the  Room,  they  only  take  it 
undermoft  of  which  are  fram’d  as  it  is  upon  the  Floor. 

Level  with  the  under  fide  of  Example  1.  If  a  Room  of 
the  Girder,  and  the  upper-  Yv  amlcot  being  girt  downwards 
moll  (which  lie  crols  the  lower  over  the  Mouldings)  be  1;  Feet 
ones)  lie  Level  with  the  up-  9  Inches  high,  and  12 6  Feet 
per  fide  of  the  Girder.  5  Inches  in  Compaft,  how  ma- 

JOINERY,  the  Art  of  ny  Yards  are  contain’d  in  that 
working  in  Wood,  or  of  fitting  Room  ? 

and  aflembling  various  Parts  or  Multiply  the  Compals  by  the 
Members  together:  It  is  call’d  Height,  and  the  Produft  will 
by  the  French  Menuiferie  q.  d.  be  1 988  Feet,  5  Inches,  3  Parts; 
Small  Work,  by  which  it  is  which  being  divided  by  9,  give's 
diftingutfh  d  from  Carpentry ,  zzo  Yards,  and  8  Feet,  the 
which  is  converlant  in  larger  Anlwer. 
and  lels curious  Works. 

Feet  Inches.  n6  :  2; 
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J Example  t.  If  a  Room  of 
Wunicot  be  1 6  Feet  3  Inches 
liigh  ( being  girt  over  the 
Mouldings)  and  the  Compais 
af  the  Room  is  1 37  Feet  6  In¬ 
ches,  how  many  lards  does 
it  contain. 

r.  1. 

»J7  :  <* 

16  3 
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*37 

34  :  4  :  * 
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Facit  148  Yardif 

a.  JoiKiRs  Work,  or  Wr*inf- 

cotting. 

Sy  Scale  and  Comp  aft. 

For  the  Firfi  Example,  Ex¬ 
tend  the  Compares  from  9  to 
I  z6yz  5  and  tftat  Extent  will 
reach  from  15,  75,  to  220,  p 
Yards. 

For  the  Second  Example,  Ex¬ 
tend  the  Compaffcs  from  p  to 
137,5  and  that  Extent  will 
reach  from  16,25  t0  -48  Yards 
and  about  a  Quarter. 

InJoincr'sWork  it  is  to  be  ob- 
fcrv*d,  and  that  in  meafuring  of 
Doors  andWindow-Shutters,and 
all  fuch  W  ork  as  is  wrought  on 
both  Sides,  they  are  paid  for 
Work  and  half  Work  ;  fo  that 
in  meafuring  all  fuch  Work,  the 
Content  is  firft  to  be  Found,  as 


J  o 

Multiply  157  Feet  6  Inches, 
by  1 6  Feet  5  Inches,  and  the 
Product  will  be  2234  Feet,  4 
Inches  6  Parts,  which  being 
divided  by  9,  the  Quotient 
will  be  248  Yards,  and  a  Feet. 


*??•  J 
I62.5 


<*87j 

*7 5°® 
8250 

M7S 


9)  «34-?7J 


148  2 

t  Feet. 

before,  and  half  that  Content 
muft  be  added  to  it  ;  and  that 
Sum  fo  added,  will  be  the  Con¬ 
tent  at  Work  and  Half. 

Example .  If  the  Window- 
Shutters  about  the  Room  be  69 
Feet  p  Inches  broad,  and  6  Feet 
3  Inches  high,  how  piany  Yards 
do  they  contain  at  W  ork  and 
Half. 

Multiply  69  Feet  9  Inches 
by  6  Feet  3  Inches,  and  the 
Product  will  be  425  Feet  11 
Inches  3  Parts;  the  Half  of 
which  is  217  Feet  11  Inches  7 
Parts;  which  being  added  toge¬ 
ther,  the  Sum  will  be  653 
Feet  10  Inches  and  10  Parts; 
which  being  divided  by  9,  the 
Quotient  will  be  72  Yard*  5 
Feet,  the  Content  at  Work  and 
Half. 


F. 

69 

6 


l. 

9 

3 
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418  -  6 

*7  -  3 


43  5  *  n-3 

*17  -  11  '  7 


9)653  -  10  -  10 
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Facit  72  Yards,  5  Feet 

By  Scale  and  Compafs. 

Extend  the  Compafles  from  9 
to  69  .  75,  and  that  Extent  will 
reach  from  6.25  to  48 . 4 
Yards  j  the  Half  of  which  is 
24  .  2,  which  being  added  to¬ 
gether  make  72  .  6  lards,  the 
Content  at  Work  and  Half. 

Note,  That  Deductions  are 
to  be  made  for  all  Window- 
Lights  3  but  Window-Boards 
Sopheta  Boards  and  Cheeks  , 
mult  be  meafured  by  them- 
felvcs. 

IONICK  ORDER  [in^r- 
rbiteffure']  is  the  third  of  the 
five  Orders,  and  is  a  Kind  of 
mean  between  the  itrong  and 
delicate  Orders.  Its  Capital  is 
adorn’d  with  Volutes,  and  its 
Cormlh  with  Denticles. 

The  Proportions  of  this  Pil¬ 
lar  as  they  are  taken  from  the 
famous  one  in  the  Temple  of 
Fort ur;a  Vtrilis  at  Rome,  now 
the  Church  of  St.  Mary  the 
JEryptian  are  theft. 

1.  The  Entire  Order ,  from 
the  Superficies  of  the  Area  to 
the  Cornice  are  22  Modules,  or 
11  Diameters. 

1.  The  Column  with  its  Bafc 
contains  18  Modules. 
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69  .  75 
6  .  25 


3487  s 

13250 

41850 


435  •  9375 
217  .  9687 


635  .  9062 


3.  The  Entablature  ( l .  e, 
the  Architrave  y  Frieze  and 
Cornice)  contains  4  Modules. 

4;  The  Volute  of  the  Capi¬ 
tal  is  of  an  Oval  Form. 

5.  The  Columns  in  this  Or¬ 
der  are  often  hollowed  and  fur¬ 
rowed  with  24  Gutters,  or 
Channels,  call’d  Flutes,  thefe 
Fluting*  are  not  alwaysConcavc 
from  the  top  of  the  Shaft  to 
the  bottom  ^  but  for  that  third 
of  it  next  the  Bafe,  arc  fill’d 
up  with  a  Kind  of  Rods  or 
Canes,  by  the  French  call’d 
Batons,  and  in  the  other  z 
thirds  arc  left  hollow,  or  ftria* 
ted  in  imitation  of  the  Folds  or 
Plaits  of  a  Garment. 

The  firft  Idea  of  this  OrdcT 
was  given  by  the  People  of 
Jorna,  who  according  to  Vitry* 
vius  form'd  it  on  the  Model  of 
a  young  Woman,  drels’d  in  her 
Hair,  and  ot  an  elegant  Shape  5 
whereas  the  2)orick  had  been 
form’d  on  the  Model  of  a 
ftrong,  robuft  Man. 

The  Jonick  Order  is  diftin- 
gui flfd  from  the  Compofite  in 
that  it  has  none  of  the  Acan+ 
thus  Leaves  in  irs  Capital,  and 

from 
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from  the  I'ufcan  and  Dorick 
too,  by  the  Channels  or  Flut¬ 
ing  in  its  Shaft. 

When  this  Order  was  firft 
invented,  its  Height  was  but 
1 6  Modules  5  but  the  Ancients 
to  render  it  ftill  more  beautiful 
than  the  Dorick,  augmented  its 
Height  by  adding  a  Bafe  to  it, 
which  was  unknown  to  the  Do- 
rick. 

M.  Le  Clcrc  makes  its  Enta¬ 
blement  4  Modules  &  i©  Mi¬ 
nutes,  and  its  Pedeftal  6  intire 
Modules  5  lb  that  the  whole 
Order  makes  28  Modules  io 
Minutes. 

It  is  faid,  that  the  Temple 
of  ‘Diana  at  Ephefus ,  the  moll 
celebrated  Edifice  of  all  An¬ 
tiquity,  was  of  this  Order. 

This  Order  is  at  prefent 
us’d  properly  in  Churches  and 
religious  Houles,  Courts  of 
Juftice,  and  ether  Places  of 
Tranquillity  and  Devotion. 

This  Order  has  one  Advan¬ 
tage  above  any  of  the  Reft 
which  confills  in  this,  that  the 
fore  and  hind  parts  of  its  Ca- 
ital  are  different  from  its 
ides  3  but  this  is  attended 
with  an  Inconvenience,  when 
the  Ordonnance  is  to  turn  from 
the  Front  of  the  Building  to 
the  Side:  To  obviate  which 
the  Capital  may  be  made  An¬ 
gular,  as  is  done  in  the  Temple 
of  Fortuna  Virilis . 

Scamozzi  and  fomc  other 
modern  Architects  have  intro¬ 
duc’d  the  upper  Part  of  the 
Compojite  Capital  in  Lieu  of 
the  Ionickj  imitating  that  of 
the  ‘Tetnple  of  Concord ,  the  4 
Sides  of  which  are  alike,  in 
Order  to  render  it  more  beau¬ 


tiful,  the  Volute  may  be  made 
a  little  more  Oval  and  inclin¬ 
ing. 

The  Proportions  of  the  Ionic 
Order  by  equal  Parts,  are  given 
by  fome  late  Authors  as  follows. 

The  whole  Height  is  divided 
into  13  Diameters  and  a  half 5 
the  Pedeftal  having  tw7o  and 
two  thirds,  the  Column  nine, 
and  the  Entablature  one  and 
four  fifths. 

The  Height  of  the  Pedeftal 
being  2  Diameters  and  f,  is  di¬ 
vided  into  4,  giving  1  to  the 
Bafe,  whofe  Plinth  is  i  thereof, 
the  other  Part  is  divided  into 
8,  giving  1  to  the  Fillet,  4  to 
the  Cymafe,  1  to  the  Fillet, 
and  2  to  the  Hollow,  the  breadth 
of  the  Die,  is  1  Diameter  and 
i,  and  the  ‘Projection  of  the 
Bafe  is  equal  to  its  Height,  the 
upper  Fillet  hath  3  of  thefe 
Parts,  and  the  lower  Fillet  7  3 
the  Height  of  the  Cornice  is 
half  the  Bafe,  being  f  of  the 
whole  Height,  and  is  divided 
into  10,  giving  2  to  the  Hollow, 
1  to  the  Fillet,  4  to  the  Coro¬ 
na,  2  to  the  Ogee,  and  1  to 
the  Fillet  3  the  Projection  of 
the  Hollow  hath  3  of  thefe 
Parts,  the  Corona  6>'  and  the 
whole  8. 

The  Safe  of  the  Column, 
the  Height  is  j-  a  Diameter,  and 
is  divided  into  6,  giving  1  and 

to  the  Plinth,  1  and  \  to  the 
lower  Torus,  %  to  the  Fillet,  1 
to  the  Scotia,  \  to  the  Fillet,  1 
to  the  upper  Torus,  and  f  a 
Part  to  the  Bead  b  at  Top  3  the 
Fillet  above  the  Bead  is  equal 
to  the  others,  and  is  Part  of  the 
Column  3  the  Projection  is  2 
of  thefe  PajtSj  j  thereof  is  for 

the 


the  upper  Fillet,  and  -f  for  the 
upper  Torus  5  the  Scotia  is 
form’d  by  the  Rule  fhewn  in 
the  ‘Doric. 

The  DIMINISHING  of  this 
Column,  is  \  of  the  Diameter. 

For  the  Capital ,  divide  the 
Diameter  into  9  Parts,  and  4 
andif  is  the  wholeHeight, giving 
1  and  \  from  the  bottom  of  the 
Volutes  c  to  the  Fillet,  ^to  the 
Fillet,  |  a  Part  to  the  Alira- 
gald,  1  to  the  Ovolo  e,  \  to  the 
volute,  \  to  the  Rim  f,  \  a 
Part  to  the  Ogee,  and  \  to  the 
Fillet. 

The  ‘Projection  of  the  Ogee 
is  1  of  thefe  Parts.  For  form¬ 
ing  the  Volute  deferibe  a  Circle 
in  the  Centre  of  the  Aftragal, 
equal  to  the  Height  thereof, 
and  make  the  Divifions  into  3, 
as  is  /hewn  in  the  Figure  A, 
then  placing  one  foot  of  the 
Compafles  in  the  Centre  mark¬ 
ed  1 ,  extend  the  other  to  the 
top  of  the  Rim,  and  deferibe  a 
quarter  of  a  Circle,  and  remo¬ 
ving  the  foot  into  the  Centre  2, 
deferibe  another  Quarter,  and 
fo  proceeding  to  all  the  reft  as 
they  are  marked.  For  the  Di - 
minijhing  ol  the  Rim ,  each 
Diftance  between  the  Centres 
is  divided  into  five,  and  the 
neareft  Divifion  within  the  old 
ones,  is  the  new  Centre  for 
the  fame. 

The  Height  of  Entabla¬ 
ture  being  1  Diameter  and  $  is 


divided  into  6 ,  2  are  for  the 
Architrave  1,  and  £  for  the 
Frize,  and  2  f  for  the  Cornice. 

The  Architrave  is  divided 
into  9,  giving  1  and  f  to  the 
firft  Face,  2  and  |  to  the  fe- 
cond,  and  3  to  the  third,  1  and 
i  to  the  Ogee,  and  j  a  Part  to 
the  Fillet :  The  ‘Projection  of 
the  2d  and  3d  Faces  have  a 
i  of  a  Part  each,  and  the 
Whole  2  of  thefe  Parts. 

The  Frize  is  formed  with 
fuch  a  Part  of  the  Circle  which 
anfwers  to  the  Naked  and  Pro¬ 
jection  of  the  Architrave. 

The  Cornice  is  divided  into 
10  Parts,  giving  1  to  the  Ca- 
vetto  i  to  the  Fillet,  1  and 
i  to  the  Ovolo,  j  to  the  Fillet, 
a  and  f  to  the  Modillions,  h,  J 
1  Part  to  the  Caps,  1  and  |  to 
the  Corona,  ■£  to  Scima  Rever* 
fa,  i  to  the  Fillet,  1  and  f  to 
the  Scima  ReCla,  and  f  a  Part 
to  the  Fillet. 

For  the  ‘Projections  the  Hol¬ 
low  has  1  of  thefe  Parts,  the 
Ovolo  i-  the  breadth  of  the 
Modillion  is  •§  of  the  Diameter, 
and  the  infide  is  Perpendicular 
to  the  Naked  of  the  Column  at 
top,  and  one  being  in  the  mid¬ 
dle,  gives  the  Space  between  ; 
the  Return’d  one  1  proje&s  5 
and  f,  the  Cap  6y  the  Corona 
7  and  f ,  the  Scima  Reverfa  8f, 
and  the  Whole  io,  being  equal 
to  the  Height. 


T’be  Proportions  of  the  Ionic  Order ,  by  equal  Tarts. 


IRON 


6 '  Parts 


IRON  is  a  hard  fufible  and 
malleable  Metal,  of  va ft  Ufe  in 
Building,  and  many  other  Af¬ 
fairs  in  Life. 

It  confifts  of  an  Earth,  Salt, 
and  Sulphur ;  but  all  impure, 
ill  mix’d  and  digefted,  which 
renders  it  very  liable  to  Ruft. 

It  is  the  hardeft,  drieft,  and 
molt  difficult  to  be  melted  of 
all  Metals. 

It  may  be  foftened,  by  heat¬ 
ing  it  often  in  the  Fire,  ham¬ 
mering  it,  and  letting  it  cool  of 
it  felf  •  and  is  hardned  by  cx- 
tinguifhing  it  in  Water. 

It  may  be  rendered  white  by 
cooling  it  in  Sal  Armoniac  and 
quick  Lime. 

The  ltrongeft  Temper  of  Iron% 
is  faid  to  be  that,  which  it 
takes  in  the  Juice  of  drain’d 
Worms. 

Iron  has  a  great  Conformity 
with  Copper,  fo  that  they  are 
noteafily  feparated  whenfoldrcd 
together. 

Iron  has  alfo  a  great  Confor¬ 
mity  with  the  Loadftone.  Ro- 
hault  fays,  that  it  is  it  lclf  an 
imperfect  Loadftone,  and  that 
if  it  be  a  long  Time  expofed 
in  a  certain  fituation,  it  becomes 
a  real  Loadftone,  and  mentions 
thelronin  the  Steeple  of  Notre - 
Tiame  at  Chartres  as  an  In- 
ftance. 

[Th Or  Kiris  of  Thw.]  There  are 
feveral  Kinds  of  Iron  that  have 
Properties  very  different  from 
one  another;  as, 

1.  Englijh,  Which  is  coarfc, 
hard  and  brittle,  fit  for  Fire 
Bars,  and  other  fuch  coarfc 
Ufes. 

2.  Swedi/Ii  Ironi  which  of 
all  others,  is  the  belt,  us’d  in 
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England.  It  is  a  fine,  tough 
fort  of  Iron,  which  will  beft 
endure  the  Hammer*  is  fofteft: 
to  File,  and  in  all  Refpe&s  the 
beft  to  Work  upon;  and  there¬ 
fore  moft  coveted  by  Work¬ 
men 

3.  Spanijb  Iron ,  which  would 
be  as  good  as  the  Swedijhy  were 
it  not  lubjeft  to  Red-Sear ,  (as 
Workmen  phrale  it)  that  is, 
to  crack  between  hot  and  cold; 
therefore  when  it  falls  under 
your  Hands,  you  muft  tend  it 
more  diligently  at  the  Forge. 
But  tho’  it  be  a  good,  tough, 
loft  Iron,  yet  Workmen  relufe 
it  for  many  Ufes,  becauie  ’tis 
lb  ill  and  unevenly  wrought  in 
the  Bars,  that  it  cofts  them  a 
great  Deal  of  Labour  to  lmooth 
it;  but  it  is  good  for  all  great 
Works,  which  require  Weld¬ 
ing,  as  the  Bodies  of  Anvils, 
Sledges,  large  Bell-Clappers, 
large  Peftles  tor  Mortars, and  all 
thick  ltrong  Bars,  &c.  But  it 
is  particularly  cholen  by  An¬ 
chor  Smiths,  becauie  it  abides 
the  Heat  better  than  other  Iron, 
and  when  ’tis  well  wrought,  is 
the  tougheft. 

4.  German  Iron ,  which  goes 
by  the  Name  of  cDort  Square * 
becauie  it  is  brought  hither 
from  thence,  and  is  wrought 
into  Bars  of  3  Quarters  of  an 
Inch  Square  ;  this  is  a  bad, 
coarle  Iron,  and  only  fit  for  or¬ 
dinary  Ules,  as  W  indow-Bars, 
Brewers  Bars,  Fire  Bars,  5 Sc. 

5.  There  is  another  Sort  of 
Iron  for  making  of  Wr ire,  which 
is  the  lofteft  and  tougheft  of  all 
Iron.  This  Sort  is  not  peculiar 
to  any  Country  ;  but  is  indiffe¬ 
rently  made,  wherever  Iron  is 

B  '  made 


made,  tho’  of  the  word  Sort  $ 
for  ’tis  the  firft  Sort  that  runs 
from  the  Mine  Stone,  and  is 
reierv’d  purely  for  the  making 
of  Wire. 

To  know  good  Iron .]  Gene¬ 
rally  lpeaking,  the  belt  Iron  is 
the  lodeii  and  toughed,  and 
that  which  when  it  breaks  is  of 
an  even  greyifh.  Colour,  with¬ 
out  any  of  thole  glittering 
Specks,  or  any  Flaws  or  Divi- 
fions,  like  to  thofe  feen  in  bro¬ 
ken  Antimony. 

Therefore  when  you  chufe 
it,  chule  iuch  as  bows  ofteneft 
before  it  breaks,  which  is  an 
Argument  of  toughnels,  and 
fee  that  it  breaks  lound  within, 
of  a  greyifh  Colour,  &c.  And 
that  there  be  no  Flaws  or  Divi- 
fions  in  it  •  for  theie  are  Ar¬ 
guments  that  ’tis  lound,  and 
has  been  well  wrought  at  the 
Mill. 

T’o  give  Iron  a  true  blue 
Colour  ]  Rub  off  the  black 
Scurf  with  a  Grind-S^one  or 
Whet-Stone,  rubbing  hard  up¬ 
on  the  Work;  then  heat  it  in 
the  Fire,  and  as  it  grows  hot, 
it  will  change  the  Colour  by 
Degrees,  becoming  fird  of  a 
light  Gold  Colour,  then  of  a 
darker  Gold  Colour,  and  then 
of  a  beautiful  Blue.  Eut  feme- 
times  Work-men  Grind  Indigo 
and  $a!lad-Oil  together,  and 
fub  thar  Mixture  upon  it  with 
a  Wool  It  n  H  ag,  while  it  is'  heat¬ 
ing,  and  let  it  cool  of  it  felf. 

Of  Twifing  Iron .]  Square 
and  flat  Bars  of  Iron  are  lome- 
tinies  (by  Smiths)  twided  for 
Ornament,  which  is  very  eafily 
done,  and  the  Manner  of  doing 
it  is  as  follows :  After  the  Bar 


is  fquare  or  flat  forged  (and  if 
the  Cunofity  of  the  W7ork  re¬ 
quire  it,  truly  fil’d)  they  give  it 
a  Flame  Heat  $  or  if  the  W  ork 
be  fmall,  but  a  ‘Blood  red  Heat , 
and  then  it  is  eafily  twided 
about  as  much  or  as  little  as 
they  plcafe,  with  the  Tongues, 
Vice,  or  the  like. 

The  Trice  of  Iron  when 
w rough,  ]  Iron  being  wrought 
by  the  Smith  into  Dogs,  Bars, 
Staples,  large  Flooks,  Hinges, 
Grates,  £Sc.  the  ufual  Price 
is  or  ^d.  per  Pou  -  d:  But 
for  fmall  and  neat  Hooks,  Hin¬ 
ges,  Bolts,  Staples,  vari¬ 

ous,  as  from  4 d.  to  8 d.  per 
Pound. 

The  feveral  Heats  which  the 
Smiths  give  their  Iron  in  work¬ 
ing  are, 

1.  A  Sparkling  or  Welding 
Heat ,  which  is  ufed  when  they 
double  up  their  Iron,  cr  weld 
2  Pieces  of  Iron  together  End 
to  End. 

2.  A  Flame  or  White  Heat , 
which  is  us’d  when  the  Iron  has 
not  its  Form  or  Size,  but  mud 
be  forg’d  into  both. 

3.  Blood  Red  Heat ,  which  is 
ufed  when  the  Iron  has  already 
its  Form  and  Size,  but  wants  a 
little  Hammering  to  imooth  and 
fit  it  for  the  File. 

It  the  Iron  be  made  too  Hot, 
it  will  red-fear,  i-  e.  break  or 
crackle  under  the  Hammer 
while  it  is  working  between  hot 
and  cold. 

IRON-MOULDS,  are  cer¬ 
tain  Yellow  Lumps  of  Earth  or 
Stone,  found  in  Chalk-Pits, 
about  the  Chiltern  in  Oxford - 
Jhirey  which  are  really  a  Kind 
of  indigeded  Iron  Ore. 
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IRON-ORES  }  Of  thefe 
IRON-WORKS  S  we  have 
a  great  Number  in  m oft  Parts 
of  England j  but  thofe  in  the 
Forefi  of  Dean  in  Glocefterjhire , 
are  in  the  molt  Repute. 

The  Ore  is  there  found  in 
great  Abundance,  differing 
much  in  Colour,  Weight,  and 
Goodnefs. 

The  bell,  which  is  called 
Srujb  Ore ,  is  of  a  Blueilh 
Colour, very  ponderous,  and  full 
of  little  jhming  Specks,  like 
Grains  of  Silver:  This  affords 
the  greateft  Quantity  of  Iron  * 
but  being  melted  alone,  pro¬ 
duces  a  Metal  very  ihort  and 
brittle,  and  therefore  not  fo  fit 
for* common  Ufe. 

In  Order  to  remedy  this  In¬ 
convenience,  the  W  orkmen  ufe 
another  Sort  of  Material  call’d 
Cinders ,  which  is  no  other 
than  the  Refufe  of  the  Ore , 
after  the  Metal  has  been  ex¬ 
tracted*  and  which  being  ming¬ 
led  with  the  other  in  due  Quan¬ 
tity,  gives  it  an  excellent  Tem¬ 
per  of  Toughnefs,  which  makes 
this  Iron  to  be  preferred  before 
any  other  brought  from  Foreign 
Parts. 

After  the  Ore  is  Provided, 
the  fir  It  Work  is  to  Calcine  it, 
which  is  done  in  Kilns,  much 
after  the  Falhion  of  our  Com¬ 
mon  Lime  Kilns  *  which  are 
filled  up  to  the  Top  with  Coal 
and  Ore^  Stratum  fuper  Stra¬ 
ta??),  i.'e.  Layer  upon  Layer* 
and  then  fetting  Fire  to  the 
Bottom,  they  let  it  burn  ’till 
the  Coal  is  waited,  and  then 
renew  the  Kiln  with  frelh  Ore 
and  Coals,  in  the  lame  Manner 
as  before . 


This  is  performed  without 
fufing  the  Metal,  and  ferves  to 
confume  the  more  drofly  Part 
of  the  Ore,  and  to  make  it 
malleable,  fupplying  the  bea¬ 
ting  and  walking  that  are  us’d 
in  other  Metals. 

From  thence  they  carry  it  to 
the  Furnaces,  which  are  built 
either  of  Brick  or  Stone,  about 
24  Foot  Square  on  the  outfide, 
and  near  30  Foot  in  Height 
within :  not  above  8  or  10  Foot 
over  where  it  is  the  wideft, 
which  is  about  the  middle  5  the 
Top  and  Bottom  having  a  nar¬ 
row  Compafs,  much  like  the 
Shape  of  an  Egg. 

Behind  the  I  urnace  are  fix’d 
2  Pair  of  Bellows,  the  Nofes 
of  which  meet  at  a  little  Hole 
near  the  Bottom  3  thefe  ,  are 
comprefs’d  together  by  certain 
Buttons,  plac’d  on  the  Axis  of 
a  very  large  W  heel,  which  is 
turn’d  about  by  W  ater,  in  the 
Manner  of  an  overfhot  Mill. 

As  foon  as  thefe  Buttons  are 
Hid  off,  the  Bellows  are  rais’d 
again  by  the  Counterpoife  of 
Weights,  whereby  they  are 
made  to  play  alternately,  the 
one  giving  its  Blaft,  the  time 
the  other  is  rifing. 

At  firft,  thefe  Furnaces  arc 
fill  d  with  Ore  and  Cinder  in- 
termix’d  with  Fuel,  which  in 
thefe  Works  is  always  of  Char¬ 
coal,  laying  them  hollow  at 
the  Bottom,  that  they  may  take 
Fire  more  eafily  j  '  but  after 
they  are  once  kindled,  the  Ma¬ 
terials  run  together  into  a  hard 
Cake  or  Lump,  which  is  fuf- 
tam  d  by  the  Fafhion  of  the 
Furnace  j  and  through  this  the 
Metal, as  it  were, meets,  trickles 
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down  into  the  Receivers  fet  at 
the  Bottom,  where  there  is  a 
Paflage  open,  by  which  the 
Men  take  away  the  Scuta  and 
Drofs,  and  let  out  the  Metal,  as 
they  fee  Occafion. 

Before  the  Mouth  of  the 
Furnace  lies  a  great  Bed  of 
Sand,  where  they  make  Fur¬ 
rows  of  the  Shape  into  which 
they  would  have  the  Iron  call. 

As  foon  as  the  Receivers  are 
full,  they  let  in  the  Metal, 
which  is  rendred  fo  very  fluid 
by  the  Violence  of  the  Fire, 
that  it  not  only  runs  to  a  confi- 
derable  Diftance,  but  Hands  af¬ 
terwards  boiling  for  a  good 
while. 

When  the  Furnaces  are 
once  fet  to  work,  they  are  kept 
conftantly  employ’d  for  many 
Months  together,  the  Fire  not 
being  fufter’d  to  flacken  Day 
nor  Night,  but  is  kept  Hill  fup- 
ply'd  wrh  Fuel  and  other  Ma¬ 
terials  poured  on  at  Top  as  the 
other  waftes.  The  Coal  us’d 
in  this  Work  is  altogether  Char¬ 
coal,  for  Sea  Coal  will  not  do. 

The  Workmen  bring  their 
Sows  and  Pigs  of  Iron  from 
thefe  Furnaces  to  the  Forges, 
where  they  are  wrought  into 
Bars. 

IRRATIONAL  Numbers 
are  the  fame  as  Sard  Numbers . 

irregular  bodies, 

are  fuch  Solids  as  are  nor  ter¬ 
minated  by  equal  and  regular 
Surfaces. 

IRREGULAR  COLUMN 
[in  AnhiteHurp\  is  one  which 
dc f.s  not  only  deviate  from  the 
Prr  portions  of  any  of  the  5 
Orders:  but  whofe  Ornaments, 
whether  in  the  Shaft  or  Capital, 
are  abfurd  and  ill  chofen. 
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IS  AGON  [in  Geometry ]  is 
fometimes  us  d  for  a  Figure, 
confuting  of  equal  Angles. 

ISLES  [in  Architecture]  arc 
the  Sides  or  W  ings  of  a  Build¬ 
ing. 

Isochrone  vibrations  of 

a  Pendulum,  are  fuch  as  are 
made  in  the  fame  Space  of 
Time,  as  all  the  Vibrations  or 
Springs  of  the  fame  Pendulum 
are;  whether  the  Ark  it  de- 
fenbes  be  longer  or  fhorter ; 
for  when  it  dofcribes  a  fliorter 
Ark,  it  moves  fo  much  the 
flower,  and  when  a  long  one, 
proportionably  fafter. 

ISOCHRONAL  LINE,  is 
that  in  which  a  heavy  Body  is 
fuppes’d  to  defeend  without 
any  Acceleration. 

ISOPERIMETRICAL  Fi- 
ures  [d  Geometry ]  are  fuch  as 
ave  equal  Perimeters  or  Cir¬ 
cumferences. 

1.  Of  If oper  metrical  regular 
Figures ,  that  is  the  greatell 
that  contains  the  greatell  Num¬ 
ber  of  Sides,  or  moft  Angles, 
and  confequently  a  Circle  is 
the  gi»eateft  of  all  Figures  that 
have  the  fame  Ambit  as  it  has. 

2.  Of  2  Ifoperitaetrical  Tri¬ 
angles,  having  the  fame  Bafe, 
whereof  2  Sides  of  one  are 
equal,  and  the  other  unequal, 
that  is  the  greater,  whofe  Sides 
are  equal. 

3.  Oflfoperimetrical  Figures 
whofe  Sides  are  equal  in  Num¬ 
ber,  that  is  the  greateft  which  is 
equilateral  and  equiangular. 

ISOSCELES  TRIANGLE 
is  a  Triangle  that  hath  2  Sides, 
or  Legs  etjual  to  one  another, 
and  the  third  Side  or  Bafe  un¬ 
equal;  as  in  the  Figure. 

JUF- 
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JUFFERS  [with  Carpen¬ 
ters ]  a  Term  us’d  for  Stuff, 
about  4  or  5  Inches  Square, 
and  of  leveral  Lengths. 

K. 

KERF  is  the  fawn  away 
Slit  in  a  Piece  of  Timber 
or  board  •  or  the  W  ay  made 
by  the  Saw,  is  call'd  a  Kerf. 
KEY  STONE,  See  Arch. 
KEYS  for  Doors  are  of  va¬ 
rious  Prices,  according  to  their 
Size  and  Workmanfhip,  Maf- 
ter  Keys  per  piece;  2  or  3 
KEYS  [in  Mafonry J  that 
have  a  Projeflure,  "and  are 
made  in  Manner  of  Confoles, 
and  plac’d  in  the  middle  of  Ar¬ 
ches  or  Portico’s,  are  particu¬ 
larly  defign’d  to  fuftain  the 
Weight  and  Preffure  of  the 
Entablature,  where  it  happens 
to  be  very  great  between  the 
Columns  ;  for  this  Reafon  they 
ought  to  be  made  in  fuch  Man¬ 
ner,  as  that  they  may  prove  a 
real  Support,  and  not  ltand  for 
mere  Ornaments,  as  they  fre¬ 
quently  do.  Without  this  Pre¬ 
caution,  M.  Le  Clerc  fays,  he 
thinks  they  had  better  dc  in- 
tircly  omitted. 

KING-PIECE,  See  Croatcn- 
Pofl. 

KNEE,  a  Piece  of  Timber 
cut  crooked  with  an  Angle,  is 
call’d  a  KneeJPiece  or  Knee- 
Rafter. 


L. 

LABEL,  is  a  long,  thin  brafi 
Ruler,  with  a  fmail  Sight 
at  one  End,  and  a  Center  Hole 
at  the  other;  commonly  us’d 
with  a  tangent  Line  to  the 
Edge  of  a  Circumferentor  for 
takinp  Altitudes,  £5 *c. 

LABORATORY,  a  Place 
where  Chymifts  Furnaces  arc 
built,  their  Veffels  kept,  and 
their  Operations  perform'd, 
LABYRINTH,  a  large  in¬ 
tricate  Edifice,  cut  out  into  va¬ 
rious  Hies,  Meanders,  running 
into  one  another,  fo  as  to  ren¬ 
der  it  difficult  to  get  out  of  it. 

There  is  mention  made  of 
four  celebrated  Labyrinths  of 
Antiquity;  that  of  Crete  is  the 
moll  famous,  built  by  Deeda- 
l it s ,  out  of  which  Lhefeus  is 
faid  to  have  made  his  Efcape 
by  Means  of  Ariadne's  Crew. 

2.  That  of  E  ypt ,  which 
according  to  'Pliny  was  the  old- 
eff  of  all,  and  was  Handing  in 
his  Time,  having  llood  9600 
Years,  which,  Herodotus  fays, 
was  the  Work  offeveral  Kings, 
but  Pliny  aferibes  it  to  King 
Petefurus  or  p'itheos.  It  Hood 
on  the  Banks  of  the  Lake  My- 
rtSy  and  confiftcd  of  1 2  Palace* 
and  1500'  Apartments;  Mela 
fay  s  3000  Houfes. 

3.  That  of  Lemnos ,  which 
was  funported  by  Columns  of 
wonderful  Beauty,  of  which 
there  were  fome  Remains  in 
Pliny' s  Time. 

4.  That  of  Italy y  built  by 
Porfenna  King  of  Hetruria  for 
his  Tomb. 
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LACUNAR  [in  Architec¬ 
ture]  an  arched  Roof  or  Ceiling, 
more  efpecially  the  Planking 
or  Flooring  above  the  Porti¬ 
co’s  and  Piazza’s. 

LAKE,  efpecially  the  richeft 
Sorts,  is  the  belt  of  all  dark 
Reds,  being  a  mold  pure  crim- 
fon  *  ’tis  a  Colour  that  will 
grind  very  fine,  and  lies  with 
a  good  Body  *  but  there  mull 
be  much  Pains  taken  in  grind¬ 
ing  it  $  for  if  it  be  not"  well 
and  thoroughly  'ground,  its 
Colour  will  want  much  of  its 
Glory  •  and  befides  this,  ’twill 
work  with  fome  Difficulty  • 
being  apt  to  cling  together  like 
a  Jelly,  after  ’tis  laid  on  }  juft 
as  warm  Water  does  upon  a 
greafy  Trencher,  when  it  is 
waffl’d  in  it}  to  prevent  which , 
it  muff  be  well  ground,  and 
tempered  as  thin,  as  it  can  well 
be  work’d. 

There  are  feveral  Sorts  of 
Lake  fold  at  the  Colour  Shops, 
very  different,  fome  being  of 
a  more  dead  and  pale  Colour. 

It  is  made  of  the  Tin&ure 
of  a  Vegetable,  which  flams 
red  9  but  of  what,  or  how  done, 
I  have  not  yet  perfectly  learn’d : 
the  belt  Sorts  of  it  come  from 
Venice  and  Florence. 

LANTHORN  [in  Archi¬ 
tecture]  a  Sort  of  little  Dome 
rais’d  over  the  Roof  of  a  Build¬ 
ing  to  give  Light,  and  to  ferve 
for  a  Corona,  or  to  fimfh  the 
Buildings  the  Term  is  alfo 
us'd  for  a  fejuare  Cage  of  Car¬ 
pentry,  with  Glafs  in  it,  placed 
over  the  Ridge  of  a  Corridor 
or  a  Gallery,  between  2  Rows 
of  Shops,  to  illumine  them,  as 
that  in  the  Royal  Exchange, 
London.  6 


LARMIER[in^d?/7e<Sfor£] 

A  flat,  Square,  maflive  Membe* 
of  the  Cornice,  between  the 
Cymatium ,  and  the  Ovolo ,  and 
jetsout  fartheff,  being  fo  call’d 
from  its  Ufe,  which  is  to  dif- 
perfe  the  W  ater,  and  caufe  it 
to  fall  at  a  Diftance  from  the 
W  all,  drop  by  drop,  or  as  it 
were  ,by  T ears,  Larme  in  French 
fignifying  a  Tear}  the  Larmier 
is  alfo  call’d  Corona. 

LATCHES  for  Doors  are 
of  various  Kinds  and  Prices} 
common  Iron  Latches  per  piece, 
ad.  larger,  8 d.  and  10 d.  Long 
varniffi’d  Latches,  at  about  lod . 
per  piece,  Rim’d  Latches  with 
a  Hiding  Bolt,  25.  per  piece. 
Spring  Latches,  .1  or  1  5.  and 
6d  per  piece. 

LATHS  [for  Building]  long 
thin  and  narrow  flips  of  Wood, 
us’d  in  Tiling  or  Walling;  thefe 
are  diftinguifh’d  into  3  Kinds, 
according  to  the  different W'  oods 
they  are  made  of,  viz.  Heart 
of  Oak,  Sap-Laths,  and  Deal- 
Laths  ;  the  2  laft  Sorts  are  us’d 
for  Ceilings  and  Partitioning, 
and  the  firft  for  Tiling  only. 

Again,  Laths  are  diftin- 
guifh’d  into  3  Kinds  more,  in 
Refpefl  to  their  Lengths,  viz. 
into  5  foot,  4  foot,  and  3  foot 
Laths;  tho’  the  Statute  allows 
but  of  2  Lengths,  viz.  thole  of 
5  foot  and  of  3  foot,  each  of 
which  are  to  be  an  Inch  and 
half  in  breadth,  and  half  an 
Inch  in  thicknels. 

All  thefe  Sorts  of  Laths  are 
neceflary,  (efpecially  in  repair¬ 
ing  of  old  Buildings)  becaufe 
all  Rafters  arc  not  fpac’d  alike, 
nor  yet  the  Proportion  ftridlly 
obferv’d  in  every  one  and  the 
fame  Roof 
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Bundle  of  Laths.]  A  Bundle 
of  La"hs  is  fo  many  as  are 
bound  up  together,  and  is  ge¬ 
nerally  call’d  a  hundred  of 
Laths  y  tho’  of  the  3  foot  Laths 
there  goes  7  Score  or  140  to 
the  hundred  or  Bundle,  arid  of 
the  4  foot  Laths,  6  Score,  but 
of  5  foot  Laths,  there  goes  but 
juft  5  Score  to  the  hundred  or 
Bundle. 

I'he  Size  of  Laths.]  The 
Statute  allows  but  of  2  Sorts 
of  Laths,  ore  of  5  foot,  and 
the  other  ol  4  foot  in  Length  • 
of  either  Sort  each  Lath  ought 
to  be  in  Breadth  an  Inch  and 
half,  and  in  thicknefs,  half  an 
Inch  5  but  they  are  commonly 
lefs,  and  are  fcldom  exa£t,  ei¬ 
ther  in  their  Tales  or  IVIeafures. 

Of  Cleayir.fr  Laths.]  Lath- 
cleavers  having  cut  their  Tim¬ 
ber  into  Lengths,  they  cleave 
each  piece  (with  Wedges)  into 
8,  12  or  16  pieces  (according 
to  the  largenefs  of  their  Tim¬ 
ber)  which  they  call  Bolts ; 
(with  their  Dowl-Ax)  by  the 
Felt  Grain  [which  is  that  Grain 
which  is  feen  to  run  round  in 
Rings  at  the  End  of  a  Tree] 
into  Sizes  for  the  Breadth  of 
their  Laths,  and  this  Work 
they  call  Frtting. 

Then  laftly  (with  their  Chit) 
they  cleave  their  Laths  into 
their  thicknefles,  by  the  Quar¬ 
ter  Grain ,  which  is  that  Grain 
which  is  fecn  to  run  in  ftrait 
Lines  towards  the  Pith. 

Some  fay  a  Foot  of  Timber 
will  make  a  Bundle  of  a  hun¬ 
dred  Laths  5  but  this  is  not 
true,  unlefs  the  Laths  be  made 
very  flight :  It  has  been  found 
by  many  Experiments,  that  40 
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Foot  of  Oaken  round  Timber 
will  not  make  above  30  hun¬ 
dred,  of  which  Number  above 
1  third  part,  viz.  above  10 
hundred  will  be  Sap-Laths. 

The  Trice  of  Laths.]  The 
common  price  for  cleaving  of 
Laths,  is  5 d  or  6d  per  Bundle, 
tho’  fome  have  faid,  they  have 
had  them  made  in  Suffex  for 
47  d  the  Bundle. 

The  Price  of  Laths  muft  of 
Neceflity  be  various,  there  be¬ 
ing  fo  great  a  Difpanty  in 
them  5  not  only  as  to  their 
Goodnefs,  but  likewife  as  to 
their  Plenty  and  Scarcity.  But 
the  Prices  are  generally  be¬ 
tween  15. and  25.  6d.  a  Bundle: 
And  the  common  Rate  for 
Heart  L>aths  is  about  20 d.  and 
Sap  L^aths  j  of  their  Price. 

Laths  are  fometimes  fold  for 
4/.  io5.  the"  Carriage  of  60 
Bundles,  40  of  which  have  been 
Heart  L^aths,  and  20  Sap  Laths , 
at  which  Rate  (reckoning  Sap- 
Latlos  to  be  i  of  the  Price  of 
Heart  Laths)  the  Heart  Laths 
were  fold  for  20  7  per  Bundle, 
and  the  Sap  Laths  at  13!  d. 

fhe  Nails  allow'd  to  a  Bun¬ 
dle  of  L.aths.) The  common  al¬ 
lowance  is  5  hundred  (at  6  Score 
to  the  hundred,  which  istfoo,) 
Nails  to  a  Bundle  of  Laths. 

How  many  Laths  to  a  Square.] 
Workmen  commonly  allow  a 
Bundle  of  Laths  to  a  Square  of 
Tiling,  which  (if  the  Diftan- 
ces  of  the  Rafters  fit  the 
Lengths  of  the  Laths  without 
any  waftej  is  a  fufficient  Al¬ 
lowance;  for  then  about  90,  five 
foot,  and  112,  four  foot  Laths, 
will  complcat  a  Square  of  Ti¬ 
ling.  Counter  Laths,  and  ali 
B  4.  at 
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at  7  Inches  Gage,  and  at  8 
Inches  Gage,  a  Square, will  not 
require  fo  many. 

LATHING.  The  Price  of 
Lathing,  Plaiftering,  rendring 
and  wafhing  with  Size,  is  about 
led,  iid,  or  14 d.  the  Yard,  lor 
Materials  and  Work. 

LATION,  is  the  Tranfla- 
tion  or  Motion  of  a  Body  from 
one  Place  to  another  in  a  right 
Line. 

LATUS  RECTUM  [in  C<h 
nicks ]  the  fame  as  Parameter. 
LAZARETTO  7  a  pub- 
LAZAR-HOUSE  5  lick 
Building  in  Form  of  an  Hofpi- 
tal  for  the  Reception  of  poor 
lick  Perfons.  It  is  ufually  a 
large  Building  at  a  Diftance 
from  any  City,  whole  Apart¬ 
ments  Hand  at  a  Diltance  from 
each  other.  Infome  Countries 
they  are  appointed  for  Perfons 
who  come  from  Places  fufpeft- 
ed  of  the  Plague  to  Quararrtain 
in$  and  where  Ships  are  unla¬ 
den  and  their  Equipage  is  laid 
up  for  40  Days,  more  or  lefs, 
according  to  the  Time  and 
Place  ot  Departure. 

LEAD  is  a  coarfe,  heavy, 
and  impure  Metal,  of  all  others 
the  fofteft  and  molt  fufible, 
when  refin'd^  thofe  who  have 
analys’d  it,  find  it  contains  a 
little  Mercury,  fome  Sulphur, 
and  a  great  Deal  of  Bituminous 
Earth. 

Lead  is  found  in  various 
Countries,  but  nioft  plentifully 

England,  It  is  likewife  found 
in  fevcral  Kinds  of  Soils  and 
Stones,  fome  of  which  contain 
befides  Gold,  fome  Silver  and 
others  Tin. 

It  is  melted  in  a  Furnace 


provided  for  that  Purpofe,  with 
a  ftrong  Coal  Fire  upon  it. 
As  it  melts,  it  runs  through  a 
Canal  on  one  Side  of  it,  leaving 
the  Earth,  Stone  and  Scoria 
with  the  Afhes  of  the  Coals. 

It  is  purified  by  Skimming  it 
before  it  is  cold,  and  by  throw¬ 
ing  Suet  and  other  fat  Bodies 
into  it :  Some  able  Naturalifts 
have  obferv’d,  that  Lead  in- 
creafes  in  Weight,  either  in  the 
open  Air,  or  under  Ground. 

Mr.  'Boyle  obferves  this  par¬ 
ticularly  of  the  Lead  of  Chur¬ 
ches,  which,  he  fays,  grows  fre¬ 
quently  both  in  Bulk  and 
Weight,  io  as  to  become  too 
ponderous  for  the  Timber  that 
before  furtain’d  it  5  which  fome 
account  for  from  the  Impurity, 
Hetero  -  Geneity ,  and  loofe 
Texture  of  its  Parts,  by  means 
of  which  the  Particles  of  the 
Air  getting  Admiflion  within 
its  Pores,  are  attra&ed  and  ea- 
fily  afiimilated  to  it. 

But  others  who  rely  wholly 
on  Experience,  abfolutely  deny 
the  Etfedl,  as  alfo  that  it  is  re- 

Eroduc’d  in  Mines  before  cx- 
auffed,  by  letting  them  lie 
long  open  to  the  Air,  which 
others  affert. 

Lead  is  fpund  of  a  lighter 
or  deeper  Colour,  accordingly 
as  it  is  more  or  lets  purified, 
tho’  fome  make  a  Difference  in 
the  Colour  of  the  Ore,  always 
efteeming  that  moft  which  is 
the  whiteft. 

Lead  is  much  us’d  in  Build¬ 
ing,  efpecially  for  Coverings, 
Gutters,  Pipes  and  Glazing. 

Lead  is  either  caff  into 
Sheets  in  a  Mold,  o  1  mill’d, 
which  laft  is  found  by  much 

the 
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the  leaft  ferviceable,  not  only 
on  Account  of  its  thinnefs;  but 
alfo  becauie  ’tis  fo  exceedingly 
ilretch’d  in  milling,  that  when 
it  comes  to  lie  in  the  hot  Sun, 
it  fhrinks  and  cracks,  and  of 
Confequence  will  not  keep  out 
the  Water. 

The  Lead  us’d  by  Glafiers  is 
firft  calf  into  {lender  Rods,  12 
or  14  Inches  long,  call’d  Canes , 
which  being  afterwards  drawn 
thro*  their  Vice,  comes  to  have 
a  Groove  on  either  Side  for  the 
Panes  of  Glafs,  and  this  they 
call  turn'd  Lead . 

There  arc  3  Sorts  of  Lead , 
white,  black,  and  afh-colour’d, 
the  white  is  more  perfeft  and 
precious  than  the  black,  and 
the  A/h  colour  between  both. 

Of  rafting  Sheet  Lead  A  To 
do  this,  there  is  a  Mould  pro¬ 
vided,  which  is  fomething  longer 
than  the  Sheets  are  intended  to 
be,  that  the  End  where  the 
Metal  runs  off  from  the  Mould 
may  be  cut  off,  becaufe  ’tis 
commonly  thin  and  uneven,  or 
ragged  at  the  End. 

This  Mould  which  is  the 
exaft  Breadth  that  the  Sheets 
are  to  be,  mull  Hand  very  even 
or  level  in  Breadth,  and  fome¬ 
thing  falling  from  the  End 
where  the  Metal  is  pour’d  in, 
viz.  about  an  Inch  or  Inch  and 
half  in  the  Length  of  16  or  17 
Feet. 

This  Mould  ufually  confifts 
of  feveral  Treffels,  upon  which 
Boards  are  laid  and  nail’d  down 
faft,  and  upon  thefe  at  a  due 
Diftance  (according  to  the  in¬ 
tended  Breadth  of  the  Sheets) 
the  Sharps  are  lik’d. 

Thefe  Sharps  are  z  Pieces  of 
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well  feafen’d  Timber,  of  about 
4  Inches  Square,  and  id,  17 
or  18  Foot  in  Length,  accord¬ 
ing  to  the  Size  of  the  Sheets. 

But  lome  having  found  an 
inconvenicncy  in  this  Method 
of  fixing  down  the  Shafts,  they 
only  fix  one  of  the  Sharps 
firmly,  nailing  the  other  on  but 
{lightly,  and  then  they  fix  fe- 
veral  Pieces  firmly  to  the 
Boards,  without  the  (lightly 
fix’d  Sharps,  betwixt  which 
and  the  Sharp  they  drive 
Wedges,  to  make  the  Sharps 
come  nearer  together,  as  they 
lee  Occafion  $  they  having 
found  by  Experience,  that  the 
moiftened  Sand  (when  it  has 
lain  a  while  on  the  Boards) 
makes  the  Boards  fwell  fo 
much,  that  notwithftanding  the 
Nails,  the  Sharps  will  be  too 
far  afunder. 

At  the  upper  End  of  the 
Mould  Hands  the  Pan,  which 
is  a  Concave  Triangular  Prifm^ 
compos’d  of  2  Planks  nail’d  to¬ 
gether  at  right  Angles  to  each 
other,  and  2  triangular  Pieces 
fitted  in  betwixt  tnem  at  the 
Ends. 

The  Length  of  this  Pan  is 
the  whole  Breadth  of  the 
Mould  in  which  the  Sheets  are 
caft,  and  the  Breadth  of  the 
Planks  of  which  ’tis  compos’d, 
may  be  about  1 2  or  14  Inches, 
or  more,  according  to  the  Quan¬ 
tity  of  Lead  they  have  Occa¬ 
fion  to  put  into  it  to  make  a 
Sheet  of,  and  the  thicknefs  of 
the  Planks  an  Inch  and  a  half. 

This  Pan  Hands  with  its 
Bottom(which  is  a  /harp  Edge) 
on  a  Form  at  the  End  of  the 
Mould,  leaning  with  one  Side 
againft 
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againft  it,  and  on  the  oppofite 
Side  is  a  Handle  to  lift  it  up 
by,  to  pour  out  the  melted 
Lead  ^  and  on  that  Side  of  the 
Pan  next  the  Mould,  are  2  Iron 
Hooks  to  take  hold  of  the 
Mould,  and  prevent  the  Pan 
from  flipping,  when  they  pour 
the  melted  Lead  out  of  it  into 
the  Mould. 

This  Pan  is  lin’d  on  the  In- 
fide  with  moiftcn’d  Sand,  to 
prevent  it  from  being  fired  by 
the  hot  Metal. 

The  Mould  is  alio  fill’d  up 
(from  the  upper  End  towards 
the  lower  End  about  *f  parts  of 
the  Way  with  Sand  fifted  and 
mciftened,  after  which  a  Man 
gets  upon  it,  and  treads  it  all 
over,  with  his  Shoes  on,  to 
make  it  fettle  clofe  to  the 
Mould. 

This  being  done,  they  begin 
to  ftrike  it  Level  with  the 
Strike ,  which  is  a  Piece  of 
Board  about  5  Inches  broad,  in 
the  middle  of  which  and  to¬ 
wards  the  upper  Edge  is  a 
wooden  Pin  (about  5  or  6  In¬ 
ches  long,  and  ior  Diame¬ 
ter)  to  hold  it  by  when  they 
ufe  it. 

The  Length  of  this  Strike 
is  fomething  more  than  the 
Breadth  of  the  Mould  on  the 
Infide,  and  at  each  End  is  cut 
a  Notch  on  the  under  Edge, 
about  2  Inches  deep*  fo  that 
when  the  Strike  is  us’d,  it 
rides  upon  the  Sharps  with 
thole  Notches,  and  the  Iou;er 
Edge  of  the  Strike  rides  about 
2  Inches  below  the  upper  Side 
of  the  Sharps. 

Then  m  levelling  the  Sand 
with  the  Strike,  they  begin  to- 
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wards  the  lower  End  of  tha 
Part  of  the  Mould  thar  wa 
fill’d,  and  taking  the  Handle, 
of  the  Strike  in  their  rigR 
Hand,  and  laying  the  left 
Hand  upon  one  Enel  of  it,  they 
draw  the  Sand  back  into  tha 
Part  of  the  Mould  that  w  a 
empty. 

Then  they  begin  again  a  lit 
tie  nearer  to  the  upper  End 
and  draw  the  Sand  back  (a 
before)  but  not  !o  fir  as  tht 
empty  Part  of  the  Mould ;  f< 
that  when  it  is  thus  levellV 
the  whole  Length  of  the  Mould 
there  are  as  many  Places  whicl 
feem  to  be  unlevell’d  as  there 
are  levell’d,  by  Reafon  of  tht 
Sand  which  is  a  little  drawn 
back. 

The  next  Operation  is  tc 
draw  all  the  loofe  and  Hover 
Sand  (rais'd  in  the  laft  levell¬ 
ing)  into  the  empty  Part  of  the 
Mould  •  to  do  which  they  be¬ 
gin  at  the  upper  End  of  the 
Mould,  and  ftill  as  the  Sand  is 
drawn  back,  the  levell’d  Part 
muft  be  examin'd  to  lee  that 
there  be  no  Cavities  in  it; 
which  if  there  be,  a  little  Sand 
muft  be  put  into  them,  and 
that  mult  be  fettled  dole  and 
fall  in  the  Cavities,  by  lifting 
up  one  End  of  the  Strike  (let¬ 
ting  the  other  reft  upon  the 
other  Sharp)  and  rapping  upon 
the  loofe  Sand  which  was  pm 
into  the  Cavities,  and  this  will 
fettle  it  clofe  and  fa  lb. 

When  this  has  been  done  all 
over  the  upper  -f  Parts  of  the 
Mould,  and  all  the  loofe  Sand 
has  been  drawn  back  into  the 
lower  -§■  Part  of  the  Mould, 
that  is  alio  trampled  and  fettled 
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all  over,  and  levelled  in  all  Re- 
fpefts  as  the  other  *f  were,  and 
its  loofe  Sand  is  drawn  off  the 
Mould  down  into  a  Place  2  or 
3  Inches  below  the  lower  End 
of  the  Mould,  where  the  Sand 
is  made  into  2  Cavities  to  re¬ 
ceive  the  overplus  of  the  Lead. 

The  Sand  being  thus  levell’d, 
the  next  Thing  to  be  done  is  to 
fmooth  it  all  over  with  a  fmoo- 
thing  ‘Plane  (as  they  call  it) 
which  is  a  thick  Plate  of  po- 
lifh’d  Brafs,  about  9  Inches 
Square,  a  little  turn’d  up  on 
all  the  4  Edges,  fo  that  the 
Underfide  looks  lomewhat  like 
a  Diamond  cut  Looking-Glafs, 
on  the  upper  Side,  (which  is  a 
little  Concave,  like  a  Latten 
Pan)  is  a  brals  Handle  folder’d 
on,  upon  w7hich  is  a  wooden  one 
alio, like  a  Cale-fmoothing  Iron. 

With  this  Inftrument  they 
fmooth  the  Sand  all  over,  put¬ 
ting  a  little  Sand  in,  where 
there  are  any  fmall  Cavities. 

The  Sand  being  thus  fmoo- 
thcd,  the  Strike  is  made  ready 
by  tacking  (that  is  by  flightly 
nailing)  on  2  Pieces  of  an  old 
Felt-Hat  on  the  Notches  ( or 
elie  by  Hipping  a  Cafe  of  Lea¬ 
ther  at  each  End)  in  order  to 
raife  the  under  Side  of  the 
Strike  about  -f-  of  an  Inch,  or 
fomethmg  more  above  the 
Sand,  according  as  they  would 
have  the  Sheets  to  be  in  thick- 
nefs,  which  will  make  a  mid- 
dle-fiz’d  Sheet  of  about  9  or 
10  Pound  per  Foot. 

But  for  Hips  and  Window 
Soils,  and  fuch  Places  where  it 
does  not  lie  flat,  the  Lead  need 
not  be  above  -fo  of  an  Inch 
thick  5  but  fometimes  Plat- 


Form  Lead  is  near  ■§  of  an  Inch 
thick. 

Then  they  tallow  the  under 
Edge  of  the  Strike,  and  lay  it 
crofs  the  Mould  clofe  by  the 
'Pany  to  prevent  the  Drops  of 
Lead  from  ipattering  into  the 
Mould  before  it  be  ready  to 
pour. 

When  the  Lead  is  melted 
(and  the  Pan  made  ready  by  be¬ 
ing  lin’d  with  moiftened  Sand ) 
it  is  lav’d  into  the  Pan,  in 
which  when  there  is  a  iufficient 
Quantity  for  the  prelent  Pur- 

?ofe,  they  draw  ofl  the  floating 
art  with  a  Piece  of  Board  2 
or  3  Inches  broad,  or  feum  off 
the  Mettle  round  about  to  the 
Edge  of  the  Pan,  and  let  it 
fettle  upon  the  Sand,  which 
will  by  that  Means  prevent  the 
Sand  from  falling  out  of  the 
Pan  into  the  Mould  at  the  pour¬ 
ing  out  the  Metal. 

When  the  Metal  has  been 
thus  prepar’d  and  cool  enough 
(which  is  known  by  its  begin¬ 
ning  to  ftand  \vith  a  Shell  or 
Wall  round  about  on  the  Sand) 
then  2  Men  taking  the  Pan  by 
the  Handle,  pour  it  into  the 
Mould,  while  a  third  Man 
Hands  (facing  them  and  his 
right  Side  to  the  Mould)  ready 
with  the  Strike,  as  loon  as  they 
have  done  pouring  in  the  Metal 
to  put  it  on  the  Mould,  and  fo 
draws  off  the  Overplus  of  the 
Lead  into  the  Hollows  made  to 
receive  it,  and  then  they  im¬ 
mediately  cut  off  with  a  Knife 
the  ragged  End,  before  it  is 
cold. 

W7hen  the  Sheet  is  grown  a 
little  cool,  they  begin  to  roll  it 
up  from  the  upper  End  down¬ 
wards 
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wards  ('they  handling  it  with 
Pieces  of  old  Felt  Hats,)  and  as 
they  roll  it  up,  they  rub  the 
Sand  off*  from  it. 

After  they  have  taken  the 
Sheet  off*  from  the  Mould,  they 
rake  it  over  with  a  Rake  to  let 
it  cool,  and  then  if  it  be  too 
dry,  they  fprinkle  it  again 
with  Water,  but  they  arc  very 
careful  that  no  Part  of  the 
Mould  be  too  wet  ;  for  if  it  be, 
the  melted  Lead  will  fly  like 
Shot,  when  it  comes  upon  it. 

After  they  have  rak’d  the 
Sand  well,  they  turn  it  upfide 
down  with  a  Shovel,  and  let  it 
lie  io  a  while,  and  afterwards 
throw  it  into  i  Parts  of  the 
Mould,  and  iettle  it  down  by 
Treading,  as  at  the  firft  &c.  to 
make  it  ready  for  the  next  call¬ 
ing,  which  is  commonly  done 
in  an  Hour  and  half  or  2 
Hours,  if  the  Furnace  heat 
well. 

The  Weight  of  a  Foot  of 
Sheet  Lead .]  Every  iquare  Foot 
of  Sheet  Lead  (if  it  be  defign’d 
for  Gutters,  which  is  commonly 
run  thinner  than  for  Plat- 
Forms^  is  reckon’d  to  weigh  6 
or  7  /.  if  Old;  8  or  9  /.  if  Mew, 
and  every  Iquare  Foot  of  Sheet- 
Lead  for  Plat-Forms,  is  rec¬ 
kon’d  to  weigh  8,  9  or  10  /.  if 
Old,  and  11  or  12/.  if  New, 
and  very  good. 

How  much  one  hundred  Weight 
of  Lead  will  cover.]  One  hun¬ 
dred  Weight  of  Sheet  Lead 
("at  12  l.per  Foot^  will  cover  a 
iquare  Yard,  or  9  fquare  Feet, 
and  is  a  lighter  Covering  than 
Tiles,  tho  dearer. 

Sheet  for  Gutters .  ]  Sheet 
Lead  that  is  defign’d  for  Gut- 
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ters,  is  ufually  run  thinner  than 
that  for  Plat-Forms. 

Some  Plumbers  fay,  it  is 
the  bell  Way  in  laying  long 
Gutters,  to  make  a  JDrip,  (fall 
or  Step,)  about  the  middle  (of 
1,  2  or  3  Inches  deep,)  for  they 
lay,  that  by  this  Means  the 
Lead  (being  cut  into  2  Pieces 
which  are  IhorterJ  is  not  lo 
fubjeCl  to  crack  (by  being  di¬ 
lated  and  contracted  by  hot 
and  cold )  as  otherwife  it  is. 

Of  laying  on  Sheet  in  Flat- 
Forms.]  Plumbers  ufe  this  Me¬ 
thod  in  laying  Pla,t  -  Forms. 
When  they  nave  roll'd  open  2 
Sheets,  they  beat  them  flat  with 
their  Drefler,  which  is  a  wood¬ 
en  Inllrument  of  itf,  18  or  20 
Inches  long,  according  as  they 
are  in  ftoutnefs,  and  about  3  or 
4  Inches  broad  at  the  Bottom, 
and  fomething  more  in  Height, 
almolt  in  the  Form  of  a  Fa^ 
rallelopipedon ,  except  that  the 
upper  Side  is  rounded  off,  and 
at  one  End  the  upper  Side  is 
cut  away,  foas  to  leave  a  Han¬ 
dle  running  out  ftrait  with 
the  Top. 

Then  (with  a  Line  of  Chalk 
or  with  a  iirait  Ruler  and  a 
Pair  of  CompaffesJ  they  llrike 
a  Line,  about  2  7  Inches  di- 
llant  from  one  Edge  of  one  of 
the  Sheets;  this  is  for  the 
Standard. 

In  the  fame  Manner  they 
llrike  a  Line  about  3  j-  Inches 
diltant  from  the  Edge  next  to 
it  of  the  other  Sheet ;  this  is 
for  the  Orlop. 

The  Standard  is  about  2  \ 
Inches  of  a  Sheet  of  Lead, 
which  is  let  up  at  right  Angles 
to  the  Sheet  all  along  one  Edge 
of  it.  The 


The  Orlop  is  about  3  \  In¬ 
ches  of  the  Edge  fnext  to  the 
Standard,)  of  the  other  Sheet, 
rais’d  up  in  the  Manner  of  the 

Standard . 

Then  with  their  ‘Pincers 
( which  are  fomething  different 
from  common  Pincers  forthefe 
have  a  fmall  Cylinder  of  Iron 
of  about  {  an  Inch  Diameter, 
and  3  or  4  Inches  long,  fixed 
to  one  of  the  Chaps  m  fuch 
Pofition,  that  when  the  Pincers 
are  /hut,  they  feem  to  hold  it 
between  their  Chaps  )  they 
raife  up  the  Stander  and  Or¬ 
lop  by  putting  the  fharp  Chap 
under  the  Sheet,  and  the  cy¬ 
lindrical  one  on  the  Top  near 
the  Line,  and  fo  they  bend  up 
the  Edge  of  the  Sheet,  both 
for  the  Stander  and  Orlop. 

Next  they  go  on  to  fet  it  in 
better  Order  with  the  Drejfer , 
with  which  they  make  the 
Stander  and  Orlop  as  upright 
and  ftrait  as  they  can,  by  plac¬ 
ing  one  Edge  of  the  Dreffer 
upon  the  Line  which  they 
itruck,  and  linking  hard  Blows 
on  the  Top  of  it  with  a 
Smith’s  Hand  Hammer. 

Having  by  this  Means  ren- 
dred  the  Stander  and  Orlop  as 
ftrait  as  can  be,  and  fet  them 
up  at  Right  Angles  to  the 
Sheet,  they  bring  them  toge¬ 
ther  and  make  a  Seam  of  them, 
by  firft  turning  the  Orlop 
( which  is  an  Inch  broader  than 
the  Stander)  over  the  Stander , 
by  the  Help  of  the  Drejfer 
and  Seaming  Mallet ,  which  is 
an  Inllrument  of  Holly,  or  fome 
other  hard  Wood,  wrought 
away  from  the  Middle  to  one 
End,  almoll  to  a  fharp  Edge, 


and  fo  it  is  like  wife  at  the  other1 
End,  only  thofe  Edges  /land 
at  Right  Angles  to  each  other, 
like  a  crofs  Mattock  3  and  into 
the  Middle  of  it  is  put  a  Han¬ 
dle  like  a  Mallet. 

And  then  they  continue  to 
bear  the  Orlop ,  and  conllantly 
work  upon  it  with  the  Drejfer y 
till  they  have  reduc’d  it  and 
the  Stander  into  as  little  Room 
as  they  can,  by  wrapping  them 
one  in  another,  till  at  lail  it 
feems  to  be  a  Kind  of  Semi- 
Circle,  and  this  is  what  they 
call  a  Seam. 

Some  Plumbers  fay  they 
fometimes  lay  Plat-Forms  of 
Lead  without  Seams  3  but 
then  the  Joifts  are  wrought  in 
Hollow,  about  3  Inches  broad, 
and  near  as  deep  in  the  Form 
of  a  Semi-  Concave  -Cylinder* 
and  when  they  lay  the  Sheets, 
down,  the  Edge  of  the  firft 
Sheet  lies  fo  tar  beyond  the 
Concavity,  and  fo  much  of  the 
Sheet  as  lies  over  the  Cavity,  is 
fet  down  into  it  with  the  foam¬ 
ing  Mallet,  and  the  next  Sheet 
is  laid  over  that,  and  fet  down 
into  the  Channel  alfo  3  and  fo 
the  Water  that  comes  into  thofe 
Channels,  runs  down  into  the 
Gutter. 

Mill'd  Lead.~\  Some  Plum¬ 
bers  fay,  that  mill’d  Lead  is 
but  of  little  Ufc  3  not  only  be- 
caufe  *tis  fo  very  thin  3  but  alfo 
becaufe  by  the  milling  ’ti$ 
llretch’d  to  that  Degree,  that 
when  it  comes  to  lie  in  the  hot 
Sun,  it  fhrinks  and  cracks,  and 
^eonfequently^  will  not  keep 
out  the  Water  3  being,  as  they 
fav,  like  Cloth,  ftretch’d  on  the 
Clofier*  Tenters,  which  when 
taken 


taken  off,  naturally  inclines  to 
return  to  its  former  State. 

For  a  Proof  of  this  they  re¬ 
fer  you  to  Greenwich  Hofpital, 
which  was  covered  with  mill’d 
Lead,  which  after  it  had  been 
dtfne  not  above  4  or  5  Years, 
rain’d  in  almoft  all  over  the 
Hofpital;  upon  which  Account 
the  Mafter  and  W  ardens  of  the 
Plumbers  Company  were  fent 
for  to  the  Parliament,  who  or¬ 
dered  them  to  go  and  view  this 
mill'd  lead  Work  at  Green¬ 
wich  Hofpital,  which  they  did, 
and  at  their  Return  to  the  Par¬ 
liament,  they  all  unanimoully 
declar’d,  that  mill  d  Lead  was 
not  fit  to  be  us’d:  Whereupon 
the  Parliament  had  Thoughts 
of  putting  down  the  milling  of 
Lead. 

‘Pipes  of  Lead .]  Some  Plum¬ 
bers  give  diftinft  Karnes  to 
their  Leaden  Pipes,  according 
to  their  W  eight  at  a  Yard  long, 
e.g .  they  have  6  l.  8  /.  10  /. 
12/.  14/.  and  20  and  28/. 
Pipes,  fo  that  a  Pipe  of  6  l.  to 
the  Yard,  they  call  a  6  l.  Pipe 

Lead  for  Glazing .]  Some 
Glaziers  lay,  that  they  ulii- 
ally  allow  50  Pound  of  turn’d 
Lead  to  100  Foot  of  Quarry 
Glafs  :  They  call  it  turn'd 
Lead ,  when  the  Came  has  pals’d 
thro’  the  Vice,  and  is  thereby 
made  with  a  Grove  on  each 
Side,  to  go  on  upon  the 
Glafs. 

a  The  turn'd  Lead  for  Quar¬ 
ries  is  ulually  about  -f3  (winch 
is  almoft  L)  of  an  Inch  Broad ; 
and  for  large  fquare  Glafs, their 
turn  d  Lead  is  or  7  an  Inch 
broad,  and  they  have  it  of  theie 
different  Sizes  ^  and 

tr  ot  an  Inch  broad. 


The  largeft  Size  is  for  the 
large  Squares,  that  of  ^  for 
Quarters,  and  the  for  cro¬ 
chet  W  ork  (  or  Fret  W  ork  as 
it  is  called  by  fome  Glaziers) 
it  being  more  pliable  for  that 
Ule  than  broader  Lead.  > 

Glaziers  can  turn  Lead  of 
different  Sizes  in  the  lame 
Vice,  by  changing  their  Cheeks 
for  each  Size,  with  another 
Pair  of  Spindles,  whofe  Nuts 
almoft  meet  or  touch;  they  turn 
Lead  for  T yers,  which  when  it 
comes  out  of  the  Vice,  is  almoft 
cut  alunder  in  two  Thicknef- 
les,  which  they  can  eafily  rend 
afunder. 

Thefe  Lyers  are  very  tough ; 
but  they  are  commonly  made 
too  flight,  and  therefore,  fomc 
caft  Tyers  which  are  ftouter, 
but  not  fo  tough,  being  more 
apt  to  Break  in  winding. 

Of  Soldering .]  As  to  the 
Method  of  ‘Paleing  (as  they  call 
it)  or  Soldering  on  of  imbolt 
Figures  on  leaden  W'ork;  as 
fuppofe,  a  Face  or  Head  with 
a  Bafs  Relief  were  to  be  paled 
on  a  Ciftern  of  a  Pump  tor  an 
Ornament  to  it. 

To  perform  this,  the  Plate 
where  it  is  to  be  pal’d  on,  is 
firft  feraped  very  clean,  and 
alfo  the  Back-fide  of  the  Figure, 
that  it  may  fit  clofe  with  a  good 
Joint. 

Then  they  place  that  Part  of 
the  Ciftern  (on  which  the 
Figure  is  to  be  fixed)  hori¬ 
zontally,  and  llrew  feme  pow¬ 
dered  Rofin  on  the  Place  where 
the  Joint  is  made,  thenaChaf- 
fing-Difh  of  Coals  being  let 
into  the  Ciftern  juft  under  the 
Place  where  the  Figure  is  to 

ftand 
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fond,  ’till  the  Rofin  is  chang'd 
reddilh,  and  begins  to  rife  in 
Pimples  or  Bladders,  they  take 
a  Piece  of  loft  Solder  (made  of 
a  longilh  Figure )  and  rub  the 
End  of  it  round  their  Finger, 
keeping  at  the  lame  lime 
th  eir  Finger  fteady  in  the 
Place,  lo  that  it  may  work  in¬ 
to  the  Joint.  And  when  this 
is  done,  the  Figure  will  be  well 
pal’d  on,  and  will  be  as  firm  as 
if  it  had  been  calt  on  there. 

But  if  the  Ciftern,  &c.  be 
fo  thin,  as  that  there  may  be 
Reafon  to  fear  that  it  will  be 
too  hot,  and  apt  to  run  or  bend, 
and  yield  before  the  Figure 
( which  is  on  the  out  fide  of  it) 
will  be  hot  enough  $  you  may 
then  lay  your  Figure  on  the  hot 
Coals,  ’till  it,  and  the  place  to 
receive  it,  are  both  in  a  good 
Temper  for  Paling,  and 'then 
fet  the  figure  on  its  Place,  and 
proceed  to  foldering  of  it  as  be¬ 
fore. 

In  Soldering  the  Leads  of 
Churches,  they  fometimes  ma¬ 
nage  it  as  follows,  viz.  When 
they  folder  the  Sheets  of  Lead, 
which  arc  fixed  into  the  Wall 
on  one  Edge,  and  with  the 
other  Edge  lap  over  the  Ends  of 
thofe  which  are  fearn’d  in  the 
Platform,  at  every  other  Sheet, 
in  the  middle  betwixt  the 
Seams,  they  Solder  the  lap¬ 
ping  Sheets  down  to  the  other 

t}1US> - :  ^  itk  one  corner  of 

tne  Scraper  [which  is  an  Inftru- 
ynent  made  of  a  Plate  of  Steel 
in  the  form  of  an  equilateral 
Triangle,  in  the  Middle  of 
which  is  fixed  an  Iron  Strig, 
on  the  End  of  which  is  fix’d  a 
wooden  Knob,  or  Handle  5 
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the  Plate  is  flat  on  the  Side 
next  the  Handle,  but  on  the 
other  Side  theEdges  are  ground 
off  with  a  Bezel  like  a  Chizel, 
only  very  obtufe.  J 

They  firft  mark  out  fpartly 
on  the  i,dge  of  the  Lapping 
Sheet  and  partly  on  the  other ) 
an  oblong  rectangular  Figure, 
oi  about  5  or  6  Inches  long,  and 
3  or  4  broad,  then  they  ferape 
the  Metal  bright,  having  firft 
[because  it  was  new  Lead; 
green’d  it  fas  they  phrafe  it )  all 
round  about-  to  prevent  the 
Solder’s  taking  any  where  but 
where  it  has  been  ferap’d. 

This  Greening  is  only  rub¬ 
bing  it  with  fome  green  Ve¬ 
getable,  it  matters  "not  what, 
as  Cabbage-Leaves,  or  any 
green  Thing  they  can  get. 

After  it  has  been  feraped, 
they  rub  it  with  Tallow,  and 
having  a  red  hot  Iron  ready, 
they  take  a  Piece  of  Felt  in  the 
Right  Hand,  and  a  Piece  of 
Solder  in  the  Left,  and  hold¬ 
ing  it  againft  the  Iron  ’till 
it  drops  on  the  cleanfed  Place, 
and  when  there  is  enough  of  it 
melted  they  take  a  Linnen  Clout 
in  the  Left  Pland,  and  with  it 
keep  the  Solder  continually 
fhoved  upon  the  cleanfed  Place, 
and  at  the  fame  Time  work  it 
about  with  the  Iron  in  the 
Right  Hand,  ’till  it  is  pretty 
well  incorporated  with  the 
Lead,  and  lo  make  it  up  into 
a  kind  of  fwelling  Form  in 
Breadrh,  and  then  crofs  the 
Breadth  of  it  making  it  into  a 
kind  of  Seams  withe  the  Point 
of  the  Iron. 

W  hen  this  is  done7  they  take 
Knife  and  DrefTer  to  knock  it 

with, 
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with,  and  (o  cut  it  ftrait  on  the 
Sides  and  End*,  and  what  was 
thus  cut  off  by  reafon  ot  the 
Greening  eafily  peeled  off. 

Doe  Trice  of  Lead  in  Tigs, 
fays  Mr.  Leybourn  is  uncertain, 
as  from  10  to  ios .  the  Hun¬ 
dred  Weight.  Sometimes  it 
it  is  io,  lomctime  1 2  s.  fome- 
times  14  s.  per  Hundred 
Weight. 

Mr.  Wing  fays,  a  Fodder  of 
Lead  is  22  {  C.  Weight,  but 
moft  Authors  fay,  but  1 9  -  C. 
Weight,  which  is  worth  from  9 
to  1 2  1.  which  will  call  315 
Foot  of  Sheet,  at  8  1.  per 
'  Foot. 

"The  Trice  of  Sheet  Lead .] 
Mr.  Leybourn  fays  that  in  Ex¬ 
change  of  Old  Lead  for  Sheets 
new  run,  there  is  commonly  al¬ 
lowed  3  s.  in  every  Hundred 
Weight  for  Wafte  and  Work- 
tnanlhip. 

The  Price  of  calling  Sheet 
Lead,  is  commonly  about  4  s. 
per  Hundred,  for  calling  Old 
Lead  into  Sheets}  but  if  lb, 
probably  the  Plumber  (for  this 
Price )  makes  good  fo  many 
Hundred  Weight  of  Sheet 
Lead  as  he  received  of  Old 
Lead,  fince  Mr.  LeybouYn  fays 
it  is  done  for  3  s,  per  Hun¬ 
dred. 

Mr.  Wing  fays,  that  there  is 
about  2  s.  6  A.  fin  every  Hun¬ 
dred j  lofs  in  calling  Old  Lead 
into  Sheets.  He  alfo  fays, 
That  calling  Old  Lead  into 
Sheets  is  worth  is.  6  d.  per 
Hundred. 

Doe  Trice  of  laying  on  Sheet 
Lead  in  Roofing,  &c.]  This, 
Mr.  Wing  lays,  is  worth  1 5  or 
Itfs.  per  Hundred  Weight, 
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Lead  and  Workmanlhip.  And 
Mr.  Leybourn  fays ,  that. 
Covering  with  Lead  is  ufually 
valued  at  13,  1 4,  or  15  s.  per 
Yard  Square  ("according  to  the 
Goodneis  of  the  Lead,)  or  be¬ 
tween  7  and  8  Pound  the 
Square  of  10  Feet,  befides 
Solder. 

Dhe  Trice  of  Solder ]  This, 
Mr.  Leybourn  fays,  is  9  d.  or 
lod.  per  Pound,  as  it  is  allay’d 
with  Lead  and  fcalled :  For 
Tin  is  iod.  nd.  or  12 d.  per 
pound  neat. 

Dhe  Trice  of  Leaden  Tipes. 
This  is  Various  according  to 
their  different  Bignefs. 

Some  fay,  that  for  Pipes  of 
half  an  Inch  Diameter  in  the 
Bore,  they  have  is.  4d.  per 
Yard,  -J  of  an  Inch  Pipe,  1  s. 
iod.  for  Inch  Pipe,  and  1^ 
Inch  Pipe,  2  s.  or  2  s.  tfd.  fthefe 
lall  being  faid  to  be  call  both 
in  a  Mould,  only  the  Inch  Pipe 
has  a  left  Bore).  For  Pipes  of 
an  Inch  j  bore,  3  s.  6 A.  per 
Yard,  and  for  3  Inch  Pipes,  5  s. 
or  5  s.  6 A.  per  Yard.  London 
Plumbers  rate  their  Pipes  ac¬ 
cording  to  the  Weight  of  a 
Yard  in  Length,their  io  Pound 
Pipes  are  2  s.  zAper  Yard. 

Doe  Trice  of  turnd  Lead 
for  Glazing  is  allb  various,  ac¬ 
cording  to  its  Breadth  $  that  of 
tt  broad  has  been  fold  for  1 8  s. 
per  Hundred,  that  of  broad 
for  17  s. 

RED  LEAD  is  the  light¬ 
en  of  all  Reds  now  in  Ufe  •  it 
is  a  Sandy,  harfh  Colour,  and 
will  not  eafily  grind  very  fine, 
altho  much  Labour  be  bellow¬ 
ed  on  it.  „ 

This  Colour  is  made  out  cf 
common 


Common  Lead  •  having  been 
firft  reduced  to  a  Litharge,  and 
afterwards  ground  to  Powder  in 
a  Mill,  ’tis  then  put  into  a  hot 
furnace,  made  for  that  Pur- 
pofe,  where  it  is  continually 
kept  Hiring  with  an  Iron  Rake, 
’till  it  has  attain’d  a  fine  Pale- 
Red  Colour  5  the  whole  Procels 
of  making  it  may  be  feen  in 
Mr. Ray's  Appendix  to  his  Cata¬ 
logue  of  hard  Englijb  Words. 

Note,  That  though  this  is 
a  Sandy  Colour,  yet  it  bears 
a  very  good  Body  in  Oil,  and 
binds  very  fait  and  firm,  being 
alfo  a  quick  Dryer. 

WHITE  LEAD  is  the 
Principal  of  all  Whites ,  and 
owes  its  Original  to  the  Com¬ 
mon  Lead  uied  by  Plumbers, 
of  which  it  is  made. 

The  manner  of  making  it  at 
Venice ,  where  the  greateft 
Quantities  of  it  are  made,  is 
as  follows. 

They  take  Sheer  Lead,  and 
having  cut  it  into  long  and 
narrow  Slips,  they  make  it  up 
into  Rolls;  but  fo  that  afmall 
Distance  may  remain  between 
every  fpiral  Revolution:  Thele 
Rolls  are  put  into  Earthen  Pots, 
io  order’d  that  the  Lead  may 
not  fink  down  above  half  Way, 
or  lome  filial]  matter  more  in 
them  5  thefe  Pots  have  each  of 
them  very  fharp  Vinegar  in 
the  Bottom,  io  full  as  almoft 
to  touch  the  Lead.  When  the 
Vinegar  and  Lead  have  both 
been  put  into  the  Pot,  it  is 
cover’d  up  dole,  and  io  left 
for  a  certain  Time,  in  which 
Space  the  corrofive  Tunics  of 
the  Vinegar  will  reduce  the 
Superficies  of  the  Lead  into  a 


white  Calx,  which  they  fepf- 
rate  by  knocking  it  with  a 
Hammer. 

There  are  two  Sorts  of  this 
fold  at  the  Colour  Shops,  the 
one  call’d  Cerufe ,  which  is  the 
moil  pure  and  clean  Part,  and 
the  other  is  call’d  by'  the  plain 
Name  of  White  Lead. 

Thefe  Colours  work  with 
very  much  Eaie,  and  will  be 
ground  as  fine  as  even  the  Oil 
itfelf,  in  Comparifon,  if  Time 
and  Pains  enough  be  taken  in 
the  grinding  of  it :  It  lies  very 
fmooth,  and  binds  very  hard,  on 
what  Work  foever  it  be  laid 
on. 

If  any  Kind  of  Timber 
or  Stone  Work  be  painted 
with  it,  to  preferve  it  from  the 
Weather,  it  is  beH  to  work  it 
in  Linfeed-Oil,  for  that  will 
bind  it  extreme  hard,  if  it  be 
laid  (tiff*  upon  the  Work;  but 
it  White  Lead  be  us’d  alone 
within  Doors,  it  will  then  be 
bell  to  mix  it  with  drying  Nut 
Oil  j  for  Linfeed  Oil,  within 
Doors,  will  turn  yellow,  and 
fpoil  the  Beauty  of  it;  which 
InconvenienceWalnutOil  made 
to  dry,  prevents,  for  that  mikes 
it  keep  a  conftant  whitenefs. 

LEDGERS,  See  cPi(t logs. 

LEMMA  [in  Geometry ]  is 
a  Term  us’d  chiefly  by  Mathe¬ 
maticians,  and  figmfies  a  Pro- 
pofition,  which  lerves  previ- 
cufly  to  prepare  the  Way  for 
the  more  eafy  Apprehenfion  of 
a  Demonftration  of  fome  Theo¬ 
rem,  or  for  the  Conftru&ion  of 
fome  Problem. 

LENS  [in  Op  ticks  and  2 )/- 
cptricks ]  is  any  Glafs  that  is 
not  very  thick,  which  either 

C  collets 


L  E 


L  E 


collects  the  Rays  of  Light  into 
a  Point,  in  their  Paffage  thro’ 
it,  or  difperfes  them  farther 
apart,  according  to  the  Laws 
of  Refraction. 

Lenfes  have  various  Figures; 
that  is,  they  are  terminated  by 
various  Circumftances ,  from 
whence  they  acquire  various 
Names. 

Some  are  Plane  on  one  Side, 
and  Convex  on  the  other; 
others  Convex  on  both  Sides, 
which  are  both  ufually  rank’d 
among  the  Convex  Lenfes ,  tho’ 
in  accurate  Speaking,  the 
former  is  call’d  ‘Plano  Convex. 

Some  are  Plane  on  one  Side, 
and  Concave  on  the  other,  and 
others  are  Concave  on  both 
Sides,  which  are  ulually  call’d 
Concave  Lens ,  tho’  when  di- 
ilinguifh’d,  the  former  is  call’d 
a  Plano  Concave. 

Others  are  Concave  on  both 
Sides;  others  are  Concave  on 
one  Side,  and  Convex  on  the 
other;  which  are  call’d  Con- 
vexo  Concave ,  or  Concavo  Con¬ 
vex  Lenfes ,  according  as  the 
one  or  other  Surface  is  more 
Curve,  or  a  Portion  of  a  leffer 
Sphere. 


fattened  a  Line;  which  when 
it  hangs  over  a  fiducial  Line  at 
Right  Angles  with  the  Bafe, 
/hews  that  the  faid  Bafe  is  ho¬ 
rizontal. 

Level,  is  compos’d 
of  3  Rules,  fo  join’d  as  to  form 
an  Ifofceles  Rectangle,  lome- 
what  like  a  Roman  A;  at  the 
Vertex  whereof  is  fattened  a 
Thread,  from  which  hangs  a 
Plummet;  wmch  pa  lies  over  a 
fiducial  Line,  marked  in  the 
middle  of  the  Bafe,  when  the 
Thing  to  which  the  L.evel  is 
apply ’d,  is  horizontal;  but  de¬ 
clines  from  the  Mark  when  the 
Thing  is  lower  on  one  Side  than 
the  other. 

LEVELLING,  is  the  Art 
of  finding  a  true  Horizontal 
Line  ;  or  the  Difference  of 
Afcent  or  Defcent  between  any 
2  Places,  or  to  determine  the 
Height  of  one  Place  with  Re- 
to  another,  for  the  laying 
oi  Grounds  even,  regulating  of 
Defcents,  draining  Moraffes, 
conducing  of  Waters,  &c. 

The  Lever  is  no  other 
than  the  ‘Ballance ,  excepting 
the  Manner  of  its  Application 
in  Praftice. 


LEVEL,  A  Mathematical 
Inftrument,  ferving  to  draw  a 
Line  parallel  to  the  Horizon  ; 
to  lay  off  Floors,  the  Ccurfes 
of  Mafonry,  Horizontally, 
to  meafure  the  Difference  of 
the  Afcent  or  Defcent  between 
ieveral  Places,  to  convey  Wa¬ 
ters,  drain  Fens,  &c. 

Carpenters  Level  confitts 
of  a  long  Ruler,  in  the  middle 
whereof  is  fitted  at  Right 
Angles,  another  fome what  big¬ 
ger,  at  the  Top  of  which  is 


LEVER  [m  Mechankks ] 
an  inflexible  Right  Line,  fup- 
ported  by  a  fingle  Point  on  a 
Fulcrum  or  Prop,  and  us’d  for 
the  railing  of  Weights;  bein'* 
either  void  of  Weight  it  felf^ 
or  at  lead:  having  luch  a 
Weight  as  may  be  balanc’d. 
The  Lever  is  the  firft  of  thofe 
call’d  Mechanical  Powers;  or 
Simple  Machines ,  being  of  all 
others  the  moft  Simple,  and  is 
chiefly  apply ’d  for  railing  of 
V  eights  to  fmall  Heights;  that 


is, 


L  E 


L  E 


is,  as  the  Ballance  isfufpendcd 
or  hung  on  the  fixed  Point  or 


A  I 


Centre  of  Motion,  as  A  C  on 
B,  the  Lever  reds  upon  a  Pomt 
as  I)  F  on  E,  which  is  alfo 
call’d  cither  the  fix’d  Point, 

Centre  of  Motion ,  Fulcrum  or 
Fu  lei  men. 

There  are  4  Kinds  of  Levers 
in  Ufe,.  call’d  a  I  .ever  of  the 
firft  Kind,  a  fecond  Kind,  a 
third  Kind,  and  a  fourth  Kind. 

A  Lever  of  the  firft  Kind  is 
that  whofe  Fulcrum  is  between 
the  Power  appiy’d,  and  the 
Weight  that  is  to'  be  rais’d,  as 

jc _ be  m 

A 

A  C,  where  the  Power  is  ap¬ 
piy’d  at  C,  the  Weight  A,  and 
the  Fulcrum  between  them,  as 
at  B. 

.The  Weight  which  may  be 
rais’d  by  this  Lever  with  a 
given  or  known  Power  or 
Strength  appiy’d  at  C,  may  be 
known  by  the  following  Canon 
or  Analogy  : 

As  the  lefler  Brachia  A  B, 
being  always  contain’d  between 
the  middle  of  the  Lever,  and 
the  Weight  to  be  rais’d,  is  to 
the  greater  Brachia  B  C, 


So  is  the  Power  appiy’d  at 
C,  to  the  Weight  that  it  will 
raife  at  A. 

Suppofe  the  Lever  A  C  to 
be  r  2  Foot  long,  and  the  Power 
appiy’d,  =  ro  Pound  Avoirdu- 
poile,  and  let  the  Fulcrum  B 
be  at  9  Foot  Diftance  from  C. 

Then  I  fay, 

As  3  the  lefler  Brachia, 

Is  to  9  the  greater  Brachia, 

So  is  1  o  the  Power  appiy’d  at 
C,  to  30  the  Weight  that  C 
will  raife  at  A. 

The  Operation „ 

3  9  i*o  30 

9 

3)  90  (3° 

And  here  obferve,  that  the 
nearer  the  Fulcrum  is  plac’d  to 
the  Weight,  the  greaterWeight 
can  be  rais’d, 

As  for  Fxample, 

Suppofe  the  Fulcrum  be 
plac’d  at  10  Feet  Diftance  from 
C  at  E,  then  I  fay, 

As  A  E  2,  the  lefler  Brachia, 

is  to  E  C  10  the  greater  Bra¬ 
chia, 

So  is  10  the  Power,  appiy’d 
at  C  to  so,  the  Wei 
will  raife  at  A. 

The  Operation. 

2  10  10  50 

ro 

2)  100  ( 50 

Now  ’tis  plain,  that  by  mov¬ 
ing  the  Fulcrum  one  Foot  nearer 
towards  the  Weight,  the  Power 
is  increas’d  from  30  to  50,  and 
therefore  to  Equipoife  the 
Weight  A  on  the  Fulcrum  E, 
then  is  but  6  Pounds  requir’d, 
as  a  Power  at  C.  For  ; 

C  2 


ght  that  C 


As 


As  E  C  io  Feet  the  greai 
Brachia,  is  to  A  E  2  Feet. 

So  is  30  the  Weight  A, 

6  the  Power  requir’d  at  C, 

equipoife  A. 

The  Operation. 

10  2  30  6 

»  _ 

10)  60  (a 

Hence  it  is  evident  that  the 
nearer  the  Fulcrum  is  to  the  Body 
or  Weight,  the  1  offer  Power  it 
requires  to  equipoife  the  fame, 
and  confer, uently  the  lefler  to 
raife  the  fame;  or  otherwife 
the  farther  the  Power  is  diftant 
from  the  Fulcrum ,  the  more 
Force  it  will  proportionally 
have. 

But  here  it  is  to  be  obferv’d, 
that  when  by  moving  the  Ful¬ 
crum  near  to  the  Weight  by 
which  the  Power  is  increas’d, 
that  at  the  lame  Time  the 
Space  or  utmoft  Height  of  rai¬ 
ling  the  Weight  is  diminifhed 
accordingly. 

Let  1  L  be  I^ever  12  Foot 
long,  with  its  Fulcrum  k>  at  9 


Feet  from  /•  then  if  the  Point 
/  be  deprefs’d  to  m,  it  will 
raife  the  Body  i  unto  /,  on  the 
horizontal  Line  c  d. 


But  if  the  Weight  or  Body  i 
be  mov’d  nearer  to  k  as  at  hy 
whereby  a  lefler  Power  will 
raife  it,  than  when  the  End  of 
the  Lever  /  is  deprefs’d,  as 
before  to  *0,  the  Body  h  will 
be  rais’d  no  higher  than  b  on 
the  horizontal  Line  e  f. 

And  again,  had  the  Body  i 
been  placd  at;;,  it  could  not 
be  rais’d  higher  than  m,  on  the 
Line  0  p,  and  fo  in  like  Man¬ 
ner  of  all  others,  QE  D. 

Hence  ’tis  plain,  that  the 
higher  the  Body  is  rais’d,  the 
greater  Diftance  it  muft  be  from 
the  Fulcrum ,  and  confequently 
the  greater  Strength  or  Power 
is  requir’d  to  raife  the  fame. 

W  hence  it  is  evident,  that  as 
the  Diftance  of  the  Weight 
from  the  Fulcrum ,  may  be  grea¬ 
ter  as  B  C,  than  the"  Diftance 

E  B  V  B _ A 


of  the  Power  A  B,  or  lefler 
(as  A  E)  than  the  Power  B  C, 
or  equal  to  one  another,  as  A 
B,  and  B  C  in  the  Ballance, 
Figure  9  ;  fo  proportionably 
mult  the  Powers  be  apply’d. 

Suppofe  that  A  E  is  a  Lever 
1 2  Foot  long,  that  the  Fulcrum 
be  fix’d  at  (J,  3  Fe.et  from  E, 
the  Place  where  the  Power  is 
to  be  apply’d,  and  that  the 
Body  F  hanging  at  E,  weigh 
30  Pounds;  what  Power  at  A 
will  equipoife  E,  and  by  what 
Analogy  is  it  to  be  found  ? 


L  E 


A, 


Anpwer.  The  Analogy  is  as 
follows. 

As  CE  3,  the  Idler  Brachia, 
is  to  C  A  5),  the  greater  Bra¬ 
chia, 

$0  is  40  the  Weight  E,  to 
90  the  Power  required  at  E, 
to  equipoife  the  Body  F  at  A. 

Operation . 

3  9  40  120 

9 

3)3  6°(  120 

Hence  ’tis  plain,  that  this 
Analogy  is  the  fame  as  the 
nr/t  Analogy  of  the  Lever  of 
tiie  find  Kind  5  for  if  you  fup- 
pofe  that  the  Body  E  be  a 
Power  given,  then  the  Power 
requir’d  to  equipoife  the  fame, 
is  no  more  than  to  find  the 
Weight  or  Power  that  the  given 
Weight  will  equipoile. 

d  tils  may  fufiice  as  to  the 
Lever  of  the  firft  Kind. 

A  LEVER  ot  the  Second 
K  ind,  is  one  wherein  the  fi.dt 
Point  or  Fulcrum  is  plac’d  at 

A  E  B  F  C 


13 


one  End  (as  at  Aj  the  Power 
apply  d  at  the  otner  End  fas  at 
W  ;lnd  the  Weight  fufpended 
between  them,  as"  at  E  B  F,  SV;. 

Phe  following  Canon  or 


L  E 

B  s  C  sE 

Tf  TV  | 

m 
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Analogy,  will  give  the  Weight 
that  any  given  Power  will  raffe, 
or  what  Power  is  requir’d  to 
raife  a  given  Weight  5  that  is 
to  fay, 

As  the  Diftance  of  the 
Weight  from  the  Fulcrum , 

Is  to  the  Diftance  of  the 
Power  from  rhe  Fulcrum , 

So  is  the  Power  ct  the 
Weight  that  will  equipoife  it. 
And  here  note,  that  when  the 
equipoife  ot  any  W  eight  is 
found,  a  very  fmall  Addition 
thereto  is  the  Power  that  will 
raife  it. 

Let  the  Power  at  C  be  —  to 
Pounds  Averdupoife,  and  the 
Lever  A  C  be  =  i2  Feet  in 
Length,  and  let  the  Body  D 
be  hung  in  the  Middle  at  B,  6 
Feet  Diflant  from  the  Power 
C,  as  well  as  from  the  Fulcrum 
A.  Then  I  fay, 

As  B  C,  6  Feet  Diftance  of 
the  Weight  from  the  Power,  is 
to  A  B  12  Feet,  the  Diftance 
of  the  Power  from  the  Fulcrum, 
io  is  io  Pounds  the  Power  at 
C  to  20  Pounds  in  JEquilihrio. 

Again. 

^  Let  the  Body  D  be  mov’d  to 
E,  at  3  Feet  Diftance  from  the 
Fulcrum  A.  Then  I  lay, 

As  A  E  the  Diftance  of 
the  Weight  from  the  Fulcrum , 

Is  to  A  C  1 2,  the  Diftance  of 
the  Power  from  the  Fulcrum, 

So  is  io  the  Power  apply’d 
at  C,  to  40  its  P Equilibrium . 

C  3  The 


The  Operation. 

As  $  :  12  :  io  :  40 
1 2 

%)  120  (^40 
Again. 

Let  the  Body  or  Weight  D 
be  mov’d  to  F,  at  9  Feet  Di¬ 
stance  from  the  Fulcrum  A  3 
Then  I  fay, 

As  A  F,  9  Feet  the  Distance 
of  the  Weight  from  the  Fulcrum, 

Is  to  A  C,  the  12  Feet,  the 
Diftance  of  the  Power  from  the 
Fulcrum , 

So  is  1  o  the  Power  apply ’d 
;at  C  to  13  and  a  half  its  JEqui- 
librium. 

The  Operation. 

9  :  12  :  10  :  1 3  4-  9  qurs. 

12 

9,)  J20  (A  3  3  qurs. 

lienee  it  is  alfo  evident,  as 
in  the  Lever  of  the  firft  Kind, 
that  the  nearer  the  Weight  is 
to  the  Fulcrum,  the  greater  is 
the  Power  increas’d. 

For  in  this  laft  Example, 
where  the  Weight  was  apply’d 
at  F,  9  Feet  Diftance  from  the 
Fulcrum  A,  the  Power  C  10 
would  equipoife  but  10  Pounds 
3  Quarters' 5  but  where  the 
Weight  was  apply’d  nearer  to 
the  Fulcrum,  as  at  B,  6  Feet 
from  the  Fulcrum  A  3  then  its 
epuipoife  was  equal  to  20 
Pounds. 

And  again,  when  the  Weight 
was  apply’d  ftill  nearer  to  the 
Fulcrum,  as  at  E,  then  the 
equipoife  at  C  was  40 
Pounds,  Q^E  D. 

And  as  has  been  already 
prov’d  in  the  Lever  or  the 
firft  Kind,  that  what  is  gain’d 


in  Power,  is  loft  in  Space  or 
Time;  io  alfo  ’tis  the  fame  in 
this  Kind  of  Lever. 

For  Example. 

Suppofe  the  Power  at  K,  is 
to  be  rais’d  from  K  to  E,  =  6 
Feet  above  I,  and  at  the  fame 
Time  was  to  raife  the  Weight 


G,  plac’d  in  the  middle  of  it  .7 
Then  I  fay,  that  though  the 
W  eight  equipois’d  at  C,  is 
double  to  the  Power  E,  yet  G 
is  rais'd  but  halt  the  Height  of 
E, above  1 3  that  is,  as  the  equi¬ 
poife  G,  rais'd  10  C,  is  double 
the  Weight  of  the  Power  K, 
rais’d  to  E. 

So  is  the  Space  or  Arch  E  K 
through  which  the  Power  K 
pafs’d  in  going  to  E,  double  or 
=  twice  the  Space  or  Arch  G 
C,  through  which  the  Body  or 
Weight  G  pafs’d  in  going  to  C, 
and  fo  in  like  Proportion  of  all 
others,  according  to  their  Di~ 
ftancc  from  the  Fulcrum. 

Now  to  find  a  Power  equal 
to  a  given  W  eight,  having  the 
.F.v//  ,7///7aftign’d,and  the  Length 
oi  the  Lever  given. 

This  is  the  Analogy. 

As  the  Diftance  of  the  Pow¬ 
er  Eom  the  Fulcrum, 

Is  to  the  Diftance  of  the 
Weight  from  the  Fulcrum,  fo 
is  the  given  Weight  to  the 
Power  requir’d  to  equipoile  the 
fame. 

Let 


L  E 


L  E 

Let  the  given  Weight  D,  be 
=  50  Pound,  plac’d  at  E,  3 
Feet  diftant  from  the  Fulcrum 
A,  and  let  the  Power  be  ap- 
ply’d  at  C,  12  Feet  dillant 
from  the  Fulcrum  A,  then  l 
fay, 

As  12  the  Diftance  of  the 
Power  from  the  Fulcrum ,  is  to 
A  E  5,  the  Diftance  of  the 
Weight  from  the  Fulcrum ,  fo  is 
50  the  given  Weight  of  the 
Body  D  to  12  and  halt  the 
Power  requir’d  at  C,  to  equi- 
poile  D. 


c 


B  A 


9 
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O 


D 

Operation 
As  12  3  50 


12)  150  (121 

I  2 


30 

24 


^  I2f 

&r/efrion.  When  with  a  Le¬ 
ver  of  the  Second,  railes  a  Bo¬ 
dy  of  50  Pound  Weight,  with 
a  Power  =  to  25  Pound,  what 
fuftains  the  other  25  Pounds  ? 

A> j ever.  T  he  Fulcrum  on 
which  it  refts.  For  Proof, 

Suppofe  that  A  and  B  were 
2  Powers,  luftaining  the  Weight 
B  at  D,  3  Foot  from  A.  As 
the  Weight  D  is  nearer  to  the 
Power  at  A,  than  to  the  Power 


at  E,  therefore  the  Power  at 
A,  fuftains  the  greater  Part  of 
the  Weight. 

Demonftration. 

I  luppofe  A  to  be  the  only 
Power,  and  C  the  Fulcrum  and 
let  the  Lever  AC  be  =12 
Feet. 

Then  I  fay  as  before, 

As  A  C  12,  the  Diftance  of 
Power  A  from  the  Fulcrum  C, 
Is  to  B  C  9,  the  Diftance  of 
the  Weight  D  from  C. 

So  is  D  50,  the  given  Weight 
to  37  and  a  half,  the  Power  re¬ 
quir’d  at  A  to  equipoife  B. 

Operation . 

Iz  9  50  37-f 

9 

T0  45°  (3?T 
3* 


90 

Hence  ’tis  evident,  that  the 
Power  A  fuftains  37  and  half 
Pounds  of  the  Weight  B,  which 
is  =  50  Pounds. 

Again. 

Suppofe  A  to  be  the  FuU 
crv.m,  and  C  the  Power  with 
the  Weight  as  before. 

Then  I  lay. 

As  C  A  1 2  the  Diftance  of 
the  Power  C  from  the  Fulcrum 
A, 

Is  to  A  B  the  Diftance  of 
the  Weight  from  the  Fulcrum . 

So  is  D  50,  the  given  Weight 
to  1 2  and  a  half  the  Power  re¬ 
quir’d  to  cqrsipoife  D, 


The  Operation . 

12  3  50  I2J 

9 

12)  150  (12  j 

12 

30 

24 

=  7 

Hence  ’tis  evident,  that  the 
Power  C  fuftains  but  1:  | 
Pounds.  Now  if  to  3  *j\  be 
added  i2y,  the  Sum  is  =  50, 
the  given  Weight  fuftain’d  by 
A  and  C.  O  fe  D. 

The  LEVER  of  the  third 
Kind  hath  its  fix’d  Point  or 

AP  B  E  C 


Fulcrum ,  at  the  other  End,  as 
D  at  G,  and  the  Power  ap- 
ply’d  at  any  Part  between 
them,  as  E  B  F,  &c. 

Now  feeing  that  the  Power 
apply’d  muft  be  ahvays  be¬ 
tween  the  2  Ends  3  therefore  it 
follows,  that  the  Power  muft 
always  exceed  the  Weight  to 
be  rais’d,  or  otherwiie  no 
Weight  can  be  rais’d  thereby. 

Suppofe  the  Lever  A  C  —  12 
Foot,  A  the  Fulcrum ,  and  at  C 
is  plac’d  the  Weight  0=50 
Pounds.  I  fay,  "that  if  the 
Power  be  anply’d  in  the  middle 
at  B,  it  muft  be  =:  rcc  Pounds 
Weight  to  equipoife  I). 

For  the  Fulcrum  being  fix'd 
at  A,  it  makes  a  Refiftance 
equal  to  the  Weight  D,  or  ra¬ 
ther  a  greater 3  or  otherwiie 


the  Power  at  B  could  not  raife 
it.  Therefore 

As  A  B  6,  the  Diftance  of 
the  Power  from  the  Fulcrum , 

Is  to  A  C,  1 2  the  Diftance 
of  the  Weightfrom  the  Fulcrum , 
So  is  50  the  given  Weight  D, 
to  100,  the  Power  requir’d  at 
B,  to  equipoife  D  at  C. 

Secondly.  Suppofe  the  Power 
to  be  apply 'd  at  £,  3  Feet  from 
the  Fulcrum  A  3 

Then  I  fay, 

As  3  Feet,  the  Diftance  of 
the  Power  from  the  Fulcrum , 

Is  to  12  Feet,  the  Diftance 
of  the  Weight  from  the  Fulcrum , 
So  is  50  the  given  Weight  to 
200,  the  Power  requir’d  at  E, 
to  equipoife  D  at  C. 

Again. 

Suppofe  the  Power  to  be  ap¬ 
ply  d  at  E,  9  Feet  from  the 
Fulcrum  A ; 

Then  I  fay. 

As  9  Feet  the  Diftance  of 
the  Power  from  the  Fulcrum , 

Is  to  12  Feet  the  Diftance  of 
the  Weight  from  the  Fulcrum , 
So  is  50  the  given  Weight 
to  66  3  qrs,  the  Power  requir’d 
at  E,  to  equipoife  D  at  C. 

Novy  from  thefe  Examples 
’tis  alio  evident,  that  the  far¬ 
ther  the  Power  is  apply’d  from 
the  Fulcrum ,  the  leffer  the 
Power  is  requir’d,  tho’  always 
greater  than  the  Weight  rais’d. 

But  however,  tho’  this  Kind 
of  Lever  doth  lofe  in  its  Power, 
contrary  to  both  the  others,  yet 
it  does  not  lole  in  Time  or 
Space  alfo,  as  they  do  3  but 
on  the  contrary,  it  gains  in 
Space  or  Time  proportionably. 

As  for  Example. 

Let  A  E  be  a  Lever  =  12 
Foot 


L  E 


L  E 


Foot,  A  the  Fulcrum ,  E  the 
Weighty  and  the  Power  ap¬ 
ply’d  in  the  middle  at  C. 

Then  I  fay,  if  the  Power  C 
raifes  the  Lever  A  E,  with  the 
Weight  E  into  the  Pofition  A 
B  D,  then  will  E  have  pafs’d 
the  Arch  E  D,  which  is  equal 
to  twice  the  Arch  B  C,  through 
which  the  Power  C  hath  mov'd. 

For  fince  that  A  C  is  =  A 
E  5  Therefore  as  A  H  is  to  H 
B,  io  is  twice  A  h  (that  is  A 
h  -f-  Jo  g)  to  g  D,  which  is  = 


to  twice  B  h  the  Triangle  A  B 
h ,  and  AD^  being  fimilar, 

E  D. 

This  Kind  of  Lever  is  chief¬ 
ly  us’d  in  the  Regulators  of 
Water  Engines,  where  it  is 
required  to  ftrike  a  greater 
Stroke,  than  that  of  the  Crank, 
as  at  London  Bridge,  where  the 
Power  of  the  Crank  Rods  are 
apply’d  between  the  forcing 
Rods  and  the  Fulcrum  of  the 
Regulator. 

This  Lever  is  alfo  fhewn  by 
the  railing  of  a  Ladder,  when 
the  Power  is  apply’d  in  the 
middle  •  the  End  refting,  or 
kept  down  on  the  Ground,  as 
its  Fulcrum ,  and  the  Weight 
beyond  the  Power ,  is  the 
Weight  requir’d  to  be  rais’d. 

o).  But  fuppofe  a  Power  is 
given  with  its  Diftance  from 
the  Fulcrum ,  as  alfo  the  Length 
of  the  Lever,  how  is  that 
W  eight  to  be  found,  which  the 
given  Power  can  equipoife  ? 


A.  This  is  found  by  the 
following  Canon  or  Analogy. 

Suppofe  the  given  Power  to 
be  ioc  Pounds,  apply’d  at  7 
Feet  Diftance  from  the  Ful¬ 
crum,  and  that  the  Length  of 
the  Lever  is  =  1 2  Foot. 

Analogy. 

As  the  Diftance  of  the 
Weight  from  the  Fulcrum , 

Is  to  the  Diftance  of  the 
Power  from  the  Fulcrum , 

So  is  the  Power  apply’d  to 
the  Wr eight  it  will  equipoiie. 


Then  I  fay. 

As  12  the  Diftance  of  the 
WT  eight  from  the  Fulcrum,  is 
to  7,  the  Diftance  of  the  Power 
from  the  Fulcrum , 

So  is  100  the  Power  apply’d 
at  B,  to  58  5  qrs.  the  Weight 
at  C,  which  it  can  equipoiie. 

The  Operation . 

12  7  10^ 

_ 7 

12)  700(58, 3  qrSc 
60 

100 

4=  I  qr. 

If  a  Lever  of  the  third  Kind, 
as  C  A,  be  continued  beyond 
the  Fulcrum  —  to  the  Diftance 
of  the  Power  apply’d  (luppof- 
ing  B,  the  Power  given)  that 

is 
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is  making  E  C  =  to  C  B,  then 
it  will  become  a  Lever  of  the 
firft  Kind,  and  the  fame  Power 
which  was  apply’d  at  B,  as  a 
Lever  of  the  third  Kind,  being 


L  E 

apply  d  at  E,  as  a  Lever  of 
the  firft  Kind,  will  have  the 
fame  Effe£l  in  equipoifing  the 
Body  D,  as  when  at  B. 


Suppofc  CA=I2  Feet,  C 
B  —  3  Feet,  and  let  the 
"Weisht  D  fuftain’d  at  A  be 
equal  to  io  Pound :  Then  I 
fay,  that  it  A  C  be  continued 
to  E,  making  E  C  =  C  B  - 
Feet,  then  the  tame  Power  re¬ 
quir’d  to  equipoiie  D  at  B,  bc- 
ing  apply’d  at  £,  will  cquipoife 

Demovjlration. 

Firft,  confidering  E  A  as  a 
Lever  of  the  firft  Kind,  whofe 
Fulcrum  is  C,  and  let  the 
Weight  D  be  =  Pounds. 

Then  I  fay, 

As  E  C  3,  is  to  C  A  r 2  :  : 
So  is  D  ic,  to  E  40,  which  is 
the  equipoife  of  D,  apply’d 
at  E.  1 

Again. 

Confidering  C  A  as  a  Lever 
of  the  third  Kind,  with  the 
Power  apply’d  at  B,  3  Feet 
from  the  Fulcrum  C. 

As  C  A  1 2  is  to  C  B  5  :  : 
So  is  40  apply’d  at  B  to  i0  its 
Equipoife  at  A. 

.  Or  as  C  B  3,  is  to  CA  i!; 
fo  is  re  the  Weight  at  A,  to 
40  the  Power  apyly’d  at  B. 
Hence  it  is  plain,  that  the  fame 
Power  has  the  fame  Effect 
either  at  E  or  B.  Q^E  D.  ’ 


Thcfe  are  the  only  diftinft 
Kinds  of  Levers  that  are  vet 
known  3  the  fourth  Lever  be¬ 
ing  no  more  than  the  Lever  of 
the  firft  Kind,  bended  or  mak¬ 
ing  an  Angle  at  its  Fulcrum  3 
as  the  Handle  of  a  Hammer, 
confidered  with  its  Head  and 
Claws,  when  us’d  in  drawing  a 
Kail,  for  then  its  Head  is  the 
Fulcrum ,  and  it  being  between 
the  Claws  that  lay  hold  of  the 
Nails  and  that  Part  of  the 
Handle,  where  the  Hand  or 
Power  is  apply’d  to  draw  the 
Nail,  does  therefore  become  a 
real  Lever  of  the  firft  Kind. 

And  tho’  ’tis  call’d  a  Lever 
of  the  fourth  Kind,  or  the 
Bended  Lever,  yet  it  is  no  more 
than  a  Lever  of  the  firft  Kind, 
and  the  Analogies  thereof  are 
the  fame  in  all  Refpetfts. 

N.  lB.  That  in  the  Practice 
of  all  thefe  Operations,  there 
has  been  no  Allowance  made 
for  the  real  Weights  of  the 
Levers  themfelves,  as  has  been 
noted  3  but  therefore  it  muft 
always  be  remembred  in  Prac¬ 
tice,'  to  make  an  Allowance  for 
their  own  Weights,  exclufive 
of  the  Powers  apply’d. 

LIGHTS  [in  ArcbileElure. ] 
Ara 
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Are  underftood  of  the  openings 
ofDoorsGates  and\Yindows,and 
other  Places  through  which  the 
Air  and  Light  have  Paffage. 

LIME,  calcin’d  Stone,  Mar¬ 
ble,  Free- Stone,  Chalk,  or 
other  Matter,  burnt  in  a  large 
Fire  in  a  Kiln  or  Furnace  built 
for  that  Purpole  *  to  be  after¬ 
wards  ufed  in  the  Compofition 
of  Mortar  for  Building,  tne  Fire 
taking  away  all  its  Humidity, 
and  opening  its  Pores,  fo  that 
it  becomes  eaiily  reducible  to 
Powder. 

Mr.  Leybourn  tells  us  out  of 
‘Palladio,  That  Stones,  where¬ 
of  Lime  is  made,  are  cither 
dug  out  of  Hills,  or  taken  out 
of  Rivers:  That  Lime  is  belt, 
that  is  made  out  of  the  har- 
deft,  found,  and  wdiite  Stones, 
and  being  burnt,  remains  a 
third  Part  Lighter  than  the 
Stones  whereof  it  is  made. 

All  dug  Stones  are  better  to 
make  Lime  of  than  gathered 
Stones  ;  and  from  a  inady  and 
moift  Pit,  than  from  a  dry. 

All  Stones  are  fooner  or 
later  Burnt,  according  to  the 
Fire  which  is  given  them  •  but 
they  are  ordinarily  burnt  in 
Sixty  Hours. 

Sir  Henry  Woof  ton  looks  upon 
it  as  a  great  Error  in  th cEnglip, 
to  make  Lime  as  they  do,  of 
Reiule  and  Stuff  without  any 
Choice,  whereas  the  Italians 
at  this  very  Day,  and  much 
more  the  Ancients,  burnt  their 
Firmed:  Stones,  and  even  Frag¬ 
ments  of  Marble,  where  it  was 
Plentiful,  which  in  Time  be¬ 
came  almolt  Marble  again,  for 
its  Hardnefs,  as'  appears  in 
their  Standing  Theatres,  f $c. 
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There  are  two  Kinds  of 
Lime  in  Common  Uie  in  Eng¬ 
land,  the  One  made  of  Stone 
and  t  he  other  of  Chalk,  where¬ 
of  the  former  is  much  the 
otrongeit. 

That  which  is  made  of  foft 
Stone  or  Chalk,  is  the  fitted  for 
1  laifteringof  Ceilings, andWalls 
within  Doors ;  and  that  made 
ot  hard  Stone,  is  fit  for  Struc¬ 
tures  or  Buildings,  and  Plaider- 
ing  without  Doors,  that  lie  in  the 
W  Gather. 

And  that  which  is  made  of 
a  greaiy,  clammy  Stone,  is 
dronger  than  that  made  of 
a  poor  lean  Stone;  and  that 
which  is  made  of  a  ipungy 
Stone,  is  lighter  than  that  made 
of  a  firm  and  clofe  Stone  ;  that 
is  again  more  Commodious  for 
Plaidering,  this  for  Building. 

Good  Lime  may  alio  he  made 
of  Mil-Stone,  hut  not  coarfe 
and  Tandy,  but  fine  and  greaiy : 
as  likewife  of  all  Kinds  of 
Flints;  tho’  ’tis  hard  to  burn 
them,  except  in  a  Reverbera¬ 
tory  Furnace  as  being  apt 
to  run  to  GJafs,  unlefs  thofe 
that  arc  roll’d  in  Water,  be- 
caufe  tiie  greated  Part  of  its 
Increafe  goes  away  by  a  Kind 
of  Glals. 

- DieuJJant  recommends  IJme 
made  of  Sea  Shells,  as  Cockle, 
Oyfters,  as  the  bed;  but 
Goldman  findes  Fault  with  it, 
as  being  impatient  of  Moidure’ 
and  therefore  eafily  peeling  off 
from  the  out-fide  Walls:  FTow- 
ever,  it  is  the  Common  Lime 
uled  in  the  Indies. 

^  About  Suffex,  Lime  is  made 
of  hard  Chalk  digged  out  op 
the  Hills,  and  is  burnt  in  Kiln, 


like  Brick-Kilns,  but  with  this 
Difference,  that  they  have  no 
Arches  in  them  ;  but  only  a 
kind  of  Bench  or  Bank,  on  each 
Side,  upon  which  they  lay  the 
large  ft  Stones,  and  lb  trufs 
them  over  and  make  an  Arch, 
after  the  Manner  of  Clamps 
for  Bricks,  and  when  they  have 
thus  made  an  Arch  with  the 
largeft  Stones,  they  fill  up  the 
Kiln  with  the  fmaller  ones. 

Some  have  laid  that  Kentifo 
Lime  is  far  better  than  that 
commonly  made  in  Suffex,  be- 
caufe  they  fay,  a  Gallon  of 
Water  wifi  make  as  much  more 
Kentijh  Lime  run,  as  it  will  of 
Suffex  Lime  ;  fo  that  it  fhould 
feem  (  by  the  Confcquence  ) 
that,  that  is  the  bell  Lime 
which  will  run  with  the  lealt 
Moifture. 

Before  the  Stones  are  thrown 
into  the  Kiln,  they  are  to  be 
broken  to  Pieces  5  otherwiie 
the  Air  contained  in  their  Ca¬ 
vities,  too  much  expanded  by 
Heat,  makes  them  fly  with  io 
much  Violence  as  to  damage 
the  Kilns. 

Alberti  and  Falladio  fay, 
that  Lime  will  not  be  lurfici- 
ently  burnt  in  lefs  than  Sixry 
Hours  ;  and  Alberti  gives  the 
Marks  of  a  well  burnt  Lime  to 
be  as  follows,  viz.  that  its 
Weight  is  to  that  of  the  Stone 
in  a  fefquialterate  Proportion  ; 
that  it  is  white,  light  and  flono- 
rou6*  that  when  flaked,  it  flicks 
to  the  Sides  of  the  Veffel.  To 
which  Soeckler  adds,  that  when 
flaked,  it  fends  forth  a  copious 
thick  Smoak;  and  Dieujfanty 
that  it  requires  a  great  deal  ol 
Water  to  flake  it. 


Walter  Barrel  of  Cuckfield 
in  SuJJex>  Eiq;  was  the  Firft 
that  introduc’d  the  Uleof  Ferny 
for  burning  of  Lime,  which 
ferves  that  Purpofe  as  well  as 
W  ood,  (the  Flame  thereof  be¬ 
ing  very  vehement )  and  is  far 
cheaper. 

In  order  to  preferve  Lime 
feveral  Years,  flake  and  work 
it  up;  dig  a  Pit  under  Ground, 
into  which  let  it  pais  through 
a  Hole  open  at  the  Bottom  of 
the  Veffel :  As  focn  as  the  Pit 
is  full,  cover  it  up  with  Sand, 
to  prevent  its  drying;  thus 
keeping  it  moift  ’till  it  be 

Soeckler  gives  another  Me¬ 
thod.  Cover  a  Stratum  or  Layer 
of  Lime  Two  or  Three  Foot 
high  with  another  of  Sand  of 
the  like  height;  pour  on  Wa¬ 
ter  enough  to  flake  the  Lime, 
but  not  to  reduce  it  to  Du  A  af¬ 
ter  flaking.  If  the  Sand  cleave 
into  clulh  as  the  Smoak  ai- 
cends,  cover  them  up,  fo  as  no 
Vent  may  be  given  thereto. 

He  fays,  that  this  Lime,  be¬ 
ing  kept  10  or  12  Years,  will 
be  like  Glue,  and  will  further 
be  of  particular  ufe  in  painting 
Walls,  as  being  no  way  preju¬ 
dicial  to  the  colours. 

Quick  LIME,  or  unflak’d 
Lime,  is  that  which  is  as  it 
ccmes  cut  of  the  Furnace. 

Slak'd  LIME,  is  that  wafli’d 
or  fleep’d  in  Water,  andreierv’d 
for  the  making  of  Mortar. 

Ume  is  commonly  fold  about 
London  by  the  Hundred,  which 
is  25  Buihels,  or  100  Pecks; 
but  in  the  Country,  by  the 
Load,  of  32  Buihels. 

A  Load  of  Lime,  as  fome 
fay, 


L  I 

fiy,  will  make  Mortar  enough 
for  250  lolul  foot  of  Stone- work ; 
and  8  Bufhels  of  Lime,  heap’d 
Meafure,  is  the  common  Al- 
lovvance  to  every  thoufand  of 
Bricks. 

^he  ‘Price.]  The  Price  of 
Lime  differs  according  to  the 
Places,  as  from  8  to  1 2  s.  the 
Hundred. 

Before  the  late  Wars,  which 
have  made  Fuel  fcarce  .(fays  a 
certain  Author)  Lime  in  feme 
Parts  of  Si'JJex  has  been  fold 
for  20  or  21  s.  per  Load,  4  $2 
JBufhels  to  the  Load  ?  but  fince, 
in  fome  Parts  of  Sujfex>  it  has 
been  fold  for  24  or  25  s.  per 
Load,  and  in  others  for  -2  s. 

Yet  in  fome  Parts  of  SuJJex  it 
is  Hill,  ibid  for  12  s.  per  Lead 
at  the  Kiln,  and  for  about  1 5  s. 

6  d.  laid  in  3  or  4- Miles. 

LIME-S  I  ON  E,  is  a  Stone 
of  a  whitiih  Colour,  which  be¬ 
ing  burnt  in  a  Kiln,  enters  the 
Composition  of  Mortar,  Plai¬ 
ner,  &c. 

LIMITED  Problem,  is  one 
which  has  but  one,  or  a  deter¬ 
mined  Number  of  Solutions; 
as  to  make  a  Circle  pafs  thro’ 

3  Points  given,  not  lying  in  a 
right  Line  j  to  deferibe  an  equi¬ 
lateral  Triangle  on  a  Line  given. 

LINE,  according  to  Euclid , 
is  a  Longitude  without  Lati¬ 
tude,  or  a  Length  without 
Breadth  or  Thicknefs. 

A  Line  is  generated  by  the 

/B 
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Motion  of  a  Point  from  one 
Place  to  another.  Thus  the 
Point  A  moving  direbliy  from 
A  ro  B,  generates  the  right 
Line  AE*  therefore  a  right 
Line  is  the  neareft  diftance  be¬ 
tween  two  Points,  which  are 
the  Bounds  or  Limits  of  it. 

But  had  the  Point  A  in  going 
to  B  firft  gone  to  C,  and  thence 
to  D,  and  afterwards  to  B,  it 
would  by  its  irregular  Motion 
have  deferibe d  a  crooked  Line, 
as  A  C  D  B  ;  which  being  irre¬ 
gular  without  any  Refpeft  to  a 
Centre,  is  therefore  call’d  an 
irregular  curv’d  Line. 

if  the  right  Line  A  B  be  fix’d 
at  the  Point  A  as  a  Centre,  and 
afterwards  the  End  B  be  moved 
to  E,  it  will  by  its  Motion  ge¬ 
nerate  or  trace  the  crooked 
Line  BE;  and  becaule  that  all 
the  Parts  of  that  crooked  Lmc- 
are  at  equal  Diltance  from  A, 
the  Centre  whereon  it  was  de- 
ferib’d  is  therefore  called  a 
Regular  curved  Line. 

A  RIGHT  LINE,  G  H  be¬ 
ing  given  to  draw  the  Right 
Line  A  F,  parallel  at  the  given 
Diftance  of  the  Line  L  M, 
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Firft  take  the  Length  of 
your  given  Diftance  L  M,  in 
the  Compaffes,  and  with  that 
Opening  on  any  2  Points,  in 
the  Ends  of  the  Line  G  K,  as 
at  H  I,  defcribe  the  Arches  B 
C,  and  D  E. 

2.  Lay  a  Ruler  to  the  Ex¬ 
tremes  of  thofe  Archds,  and 
draw  the  Right  Line  A  F, 
which  will  be  parallel  to  G  K, 
as  requir’d. 

The  Right  LINE  A  K  of  a 
certain  Length  being  given  to 
continue  the  laid  Line  A  longer 
to  E. 

1 ft.  On  A  with  a  opening  of 
your  Compaffes,  defcribe  an 
Arch,  as  C  D  $  and  from  the 


Curv’d  or  Circular  Line  A  B 
C,  which  is  alfo  call’d  an  Arch 
of  a  Circle  $  for  was  the  Point 
C  to  be  mov’d  on  to  E,  and 
from  thence  to  A,  it  would 
compleat  a  round  Space  A  B 
C  E  A,  which  is  called  a 
Circle. 
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To  divide  a  Right  Line  A 
C  into  two  equal  Parts  by  the 
perpendicular  A  C. 


P 
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Point  of  Interfeftion,  fet  off 
on  the  Arch  any  equal  Di- 
fiances  to  C  and  D. 

id.  With  any  large  Didances 
greater  than  D  B,  on  the  Points 
D  and  C  delcribe  Arches,  as  F 
I  and  G  If,  interfering  each 
other  in  E. 

$d.  From  the  Point  B  to  the 
Point  E,  draw  the  Right  Line 
B  E  the  Continuation  requir’d. 

A  Circular  LINE  is  gene¬ 
rated  by  the  End  of  a  Right 
Line.  Suppole  the  Right  Line 
A  D,  fix’d  at  its  End  D  as  a 
Centre,  then  if  it  be  moved 
from  A  to  6,  and  from  B  to  C, 
its  End  A,  will  defcribe  a 
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i Ji-  Open  the  Compaffes  to 
any  Diftance  greater  than  half 
the  given  Line  A  C,  and  at 
each  End,  as  at  A  and  C  de- 
feribe  Arches,  as  D  B  and  F  I> 
interfering  each  other  in  the 
Points  C  and  A. 

idly.  From  the  Points  A 
and  C,  draw  the  Right  Line 
A  C,  which  is  the  Perpendi¬ 
cular 
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cular  requir’d,  which  will  di-  To  divide  the  Right  LINE 
vide  A  C  into  two  equal  Parts,  A  B  into  any  Number  of  equal 
at  the  Point  Bc  Parts,  as  fuppofe 


i ]t.  From  one  End  of  the 
given  Line  A  B,  draw  another 
Right  Line,  as  A  B  from  A, 
making  any  Angle  at  Pleafure ; 
then  from  the  other  End,  as  B, 
draw  the  Right  Line  B  I,  pa¬ 
rallel  to  it,  or  make  the  Angle 
A  B  I  =  to  the  Angle  II  A  B. 

idly.  Open  the  Compares 
to  any  Dutance,  fuppole  A  P, 
and  as  the  Line  is  to  be  divided 
into  6  Parts  5  therefore  fet  off 
5^  of  thole  Diftances  on  the 
Line  A  Z,  at  the  Points  P 
Q^R  S  H,  as  likewife  the  fame 
on  the  Line  B  I,  at  the  Points 
O  N  M  L  K. 

3 dlv.  Draw  the  Lines  P  K 
(VL  R  M  S  N,  and  HO,  and 
they  will  divide  the  Line  A  B 
into  6  equal  Parts,  at  the 
Points  C  D  E  F  G,  as  requir’d. 

''Theorem. 

If  any  2  Right  LINES  cut 
thro’  one  another,  as  A  E  cut 
by  b  F  or  c  G,  then  are  the 
oppofite  or  vertical  Angles 
equal  to  one  another. 

For  b  F  cutting  A  E  at  right 


Angles,  the  Angle  a  B  b ,  and 
b  d  are  equal,  fo  alfo  the 
Angle  b  B  d  is  equal  to  the 
Angle  d  B  e ;  and  d  B  e  to  e  B  a  * 
therefore  they  are  all  equal  to 
one  another,  and  therefore 
their  oppofite  Angles  are  alio 
equal  •  that  is  the  Angle  b  B  d 
is  equal  to  the  Angle  e  B  and 


the  Angle  a  B  b  is  equal  to  the 
Angle  e  B  d,  becauie  the  Ar¬ 
ches  cl  b,b  d,d  e  e ,  cty  by  which 
they  are  meafured,  are  levc- 
rally  and  oppofitely  equal. 

Again,  The  Angles  c  B  d  and 
a  B  f  conftituted  by  the  RiMit 
Line  c  G,  cutting  A  E  in  B  are 
equal  ^  becaufe  the  Arches  0 
d>  being  of  the  fame  Radius 

with 
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with  the  Arch/,  a,  and  equal 
thereto,  are  therefore  equal  to 
one  another.  So  alfo  are  the 
oppofite  Angles  a  B  c,  and  /  B 
d  j  bccaufe  the  Arch  A  C,  is 
equal  to  the  Arch  /  d.  Q^E  D. 
‘theorem. 

When  a  Right  LINE  is  di¬ 
vided  into  z  equal  ‘Parts,  the 
Squares  made  of  thofe  Parts , 
are  equal  hut  to  half  the  Square 
made  by  the  whole  Line. 

This  is  evident  •  for  the  i 
Squares  A  B  E  D  and  BCD. 
F  ,  made  by  the  Squares  of 
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the  2  equal  Parts  of  the  Line 
AC,  arc  equal  but  to  half  the 
Square ,  A  C  G  I ,  made  by 
the  Square  of  the  whole  Line 
A  C  5  becaule  that  the  other 
2  Squares,  D  H  F  I,  and  E  D 
G  H,  are  equal  unto  them. 
ED. 

Theorem. 

When  a  Right  LINE  is  di¬ 
vided  by  Chance  into  i  unequal 
Parts ,  the  Square  of  the  whole 
Line  is  equal  to  both  the 
Squares  made  of  the  Parts  $ 
and  to  the  z  Parallelograms , 
comprehended  under  the  fame 
Parts  alfo. 

That  is,  if  the  Right  Line 
B  A  be  accidentally  divided  in 
C,  I  fay  that  the  Square  A  B 
D  E,  is  equal  to  the  Squares 
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made  of  the  Parts  fACG  H, 
and  H  K  F  E)  and  the  z  Pa¬ 
rallelograms  C  B  H  K,  and  G 
H  D  F  alfo,  whofe  oppofite 
Sides  are  equal  to  the  unequal 
Parts  of  the  divided  Line  A 
B*  becaule  that  the  whole  is 
equal  to  all  its  Parts  taken  to¬ 
gether  5  which  being  evident, 
needs  no  further  Demonltra- 
tion. 

Corollary. 

Hence  it  appears ,  that  the 
Parallelograms  comprehended 
tinder  the  unequal  Parts  of  the 
Line  A  B,  are  equal  to  one  an¬ 
other . 

For  fince  that  the  Diagonal 
A  H  E  doth  divide  the  Square 
into  two  equal  Parts,  and 
thereby  the  Triangle  ABE,  jS 
made  equal  to  the  Triangle  A 
D  E  •  io  is  alfo  the  Triangle  A 
C  H,  equal  to  the  Triangle  A 
G  E  •  and  the  Triangle  H  K 
E,  to  the  Triangle  H  F  E. 

Now  if  from  the  2  Triangles 
ABE  and  A  D  E  you  fubtradl 
or  take  away  the  equal  Trian¬ 
gles  A  C  H,  AGH,  HF  E 
and  H  K  E,  the  Remains  will 
be  equal}  for  if  from  equal 
Quantities  you  take  a\vay 
equal  Quantities,  the  Quanti¬ 
ties  remaining  will  be  equal. 

Note,  That  the  Squares  A  C 
G  H  and  HKFE,  are  gene¬ 
rally 


rally  call’d  the  Parallelograms, 
about  the  Diameter  A  E-  but 
may  be  more  properly  call’d 
the  Squares  about  the  Diago¬ 
nal  A  E  5  becaule  they  are  real¬ 
ly  Squares,  and  not  Parallelo¬ 
grams  ;  and  the  Line  A  E  is  a 
Diagonal  common  to  them 
both,  and  not  a  Diameter,  as 
it  is  call'd  by  Euclid ,  in  his 
fourth  Propofition  of  his  Se¬ 
cond  Book. 

The  Parallelograms  C  B  H 
K,  and  G  H  D  F,  are  call’d 
the  Supplements  or  Comple¬ 
ments  of  the  two  Squares  A 
C  G  H,  and  H  K  F  E,  to  the 
whole  Square  A  B  D  E. 

LINE  of  Direction  [in  Me - 
chanicks]  is  that  according  to 
which  a  Body  endeavours  to 
move. 

Horizontal  LINE  [in  Ter- 
fpefiive]  is  the  common  Seftion 
of  the  Horizontal  Plane,  and 
that  of  the  Draught  or  Repre- 
fentation,  and  which  pafles 
through  the  principal  Point* 

Geometrical  LINE  [in  Ter- 
fpettive]  is  a  Right-line  drawn 
any  how  on  the  Geometrical 
Plane. 

T’erreftrial  LINE  [in  Ter- 
fpeffive]  is  a  Right-line  where¬ 
in  the  Geometrical  Plane  and 
that  of  the  Picture  or  Draught 
interieft  one  another. 

Terreftrial'L INE  [in  Ter - 
fpettive]  which  is  alfo  called 
the  Bafe  Line,  or  Line  of  the 
Tlane,  is  the  Line  that  an  Ob¬ 
ject  is  plac’d  or  Hands  upon, 
whereof  each  Objeft  has  its 
particular  one,  and  the  whole 
Draught  a  general  one. 

This  is- always  parallel  to  the 
Horizon,  and  fometimes  lerves 
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to  determine  the  Lengths  and 
Breadths,  particularly  that  at 
the  Bottom,  of  the  Piece,  where¬ 
to  all  the  Mealures  are  to  be 
accommodated. 

Obje£iive  LINE  [in  Terfpec - 
tive]  is  the  Line  of  an  Obje£l 
from  whence  the  Appearance  is 
fought  for  in  the  Draught  or 
Picture. 

LINE  of  the  Front  [  in  Ter - 
fpettive ]  is  the  common  Se&ion 
of  the  vertical  Plane  and  of  the 
Draught. 

LINE  of  Station  [in  Terfpec- 
tive ]  is,  according  to  fome  Wri¬ 
ters,  the  common  Sedlion  of 
the  vertical  and  geometrical 
Planes.  Others  mean  by  it  the 
perpendicular  Height  of  the 
Eye  above  the  geometrical 
Plane  :  Others  a  Line  on  that 
Plane  and  Perpendicular  to  the 
Line  exprefling  the  Height  of 
the  Eye. 

LINE  of  Gravitation  of  any 
heavy  Body  [in  Mechanicks ]  is 
a  Line  drawn  through  its  Cen¬ 
tre  of  Gravity,  and  according 
to  which  it  tends  downwards. 

LINE  of  Direction  of  Mo~ 
tion  of  any  Body,  is  that  accord¬ 
ing  to  which  it  moves,  or  which 
directs  and  determines  its  Mo¬ 
tion. 

LINEAR  Numbers  [in^- 
rithmetick ]  are  fuch  as  have 
Relation  to  Length,  as  v.  gr. 
fuch  as  reprefent  one  Side  of  a 
plane  Figure  ;  and  if  the  plane 
Figure  be  Iquare,  the  linear 
Number  is  called  a  Root. 

LINEAR  Troblem  [  in  Ma- 
thematicks }  is  fuch  an  one  as 
may  be  iolved  geometrically  by 
the  Interfe&ion  of  two  Right- 
lines^  as  to  meafure  an  inac- 
D  ceflible 
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ccffiblc  Height,  by  means  of 
two  unequal  Sticks  :  This  is 
alfo  call’d  a  Simple  Problem, 
and  is  capable  but  of  one  Solu¬ 
tion. 

LINTEL  [in  Architecture ] 
rhe  Piece  of  the  Timber  that 
lies  horizontally  over  Door 
Polls  and  Window  Jambs,  as 
well  to  bear  the  Thicknefs  of 
the  Wall  over  it,  as  to  bind  the 
Sides  of  the  Walls  together. 

The  Price.]  Carpenters  com¬ 
monly  put  in  thefe  by  the  Foot 
running  Meafure,  as  6  d •  per 
Foot,  if  Oak  -  and  4  cl.  if  Fir, 
for  Timber  and  workmanfhip. 

LIST  [in  Architecture]  is  a 
little  fquare  Moulding,  ferving 
to  crown  or  accompany  a  larger- 
or  on  occafion  to  feparate  the 
Flutings  of  a  Column.  It  is 
fbmetimes  called  Liflella  and 
Fillet ,  and  fometimes  a  Square. 

LISTEL  [in  Architecture] 
a  fmall  Band,  or  a  kind  of  Rule 
in  the  Mouldings  5  alfo  the 
Space  betwixt  the  Channellings 
of  Pillars. 

LOBBY.  See  Art ich amber. 
LOCAL  PROBLEM  [in 
Mathematical  ]  is  fuch  an  one 
as iscapableof  an  infinite  Num¬ 
ber  of  different  Solutions  ;  fo 
that  the  Point  which  is  to  re- 
folve  the  Problem,  may  be  in¬ 
differently  taken  within  a  cer¬ 
tain  Extent.  As  fuppofe  any 
where  in  fuch  a  Line,  within 
fuch  a  plain  Figure,  &c.  which 
is  called  Geometrical  Locus,  and 
the  Problem  isfaid  to  be  a  local 
or  indeterminable  one  •  and  this 
local  Problem  may  be  either, 
Simple ,  when  the  Point  fought 
is  in  a  Right  ;  Plane,  when  the 
Point  fought  is  in  the  Circum¬ 


ference  of  a  Circle  $  Solid ,  wherr 
the  Point'  required  is  in  the 
Circumference  of  a  Conic  Sec¬ 
tion  ;  or  laftly,  Surfolid ,  when 
the  Point  is  in  the  Perimeter  of 
a  Line  of  the  higher  Kind  or 
fecond  Gender,  as  Geometers 
call  it. 

LOCKS  for  Doors  are  of  va¬ 
rious  Kinds  3  as  for  outer  Doors, 
called  Stock-locks  $  for  Cham¬ 
ber-doors,  call'd  Spring-locks, 
&c.  alfo  the  fever?,  1  Inven¬ 
tions  in  Locks,  i.  e.  in  contriv¬ 
ing  and  making  their  Wards 
and  Guards,  are  almoft  innu¬ 
merable. 

And  as  their  Kinds  are  va¬ 
rious,  fo  are  their  Prices.  I  /hall 
at  prefent  only  mention  fome 
of  the  Chief,  as 

Stock  Locks  plain,  from  10  d. 
to  1 4  d.  per  Piece,  or  more. 

S  Pitted  Stock  Locks ,  with  a 
Pipe,  18  d.  per  Piece. 

S  Pitted  and  warded  Stock 
Leeks  very  ftrong,  7  s. 

Prafs  Locks ,  from  5  s.  6  J. 
to  9  s. 

Prafs-knobbed  Clocks  in  iron 
Caies,  3  s . 

: Double  Spring- Locks,  1  s. 

Clofet-door  Locks ,  is.  4 d. 

Pad  or  Secret  Locks ,  with 
Slits,  inflead  of  Pipes,  1  s. 

Plate  Stork  Locks ,  3  s.  %d. 
Some  ditto  for  half  that  Price. 

Plate  Stock  Locks  in  Shute , 
4  S.  6  d. 

Prafs-knobbed  Locks  in  Shute, 

6  s.  6  d. 

Iron  rimmed  Locks, \ery  large, 
105. 

Mr.  Chamberlain  in  his  Pre¬ 
fer  t  State  of  Pritci'\  tells  us 
that  there  are  fome  Locks  made 

of 
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of  Iron  and  Brafs  of  50,  nay 
100  l.  per  Lock. 

LOAM,  a  Sort  of  reddifh 
Earth,  ufed  in  Buildings ‘(when 
tempered  with  Mud,  Geliy, 
Straw,  and  W  ater)  for  plaifte- 
ring  Walls  in  ordinary  Houfes. 

LOGARITHMS,  are  Num¬ 
bers  in  arithmetical  Progreffion, 
io  fitted  to  the  natural  Num¬ 
bers,  that  if  any  two  natural 
Numbers  are  multiply’d  and 
divided  by  one  another,  the  Lo¬ 
garithms  of  thele  natural  Num¬ 
bers,  that  is,  of  thole  anfwer- 
ing  them,  be  added  to,  or  fub- 
trafled  from  each  ether,  the  Sum 
or  Remainder  will  be  the  Lo¬ 
garithm  of  the  ProduCt,  or  the 
Quotient  of  thofe  two  natural 
Numbers. 

LONGIMETRY,  the  Art  of 
mealuring  Lengths  or  Diftances  3 
or  of  taking  the  Diltances  of 
Trees,  Steeples  or  Towers,  (£c. 
either  one  or  many  together. 

LOGISTICAL  Arirhmetick 
was  formerly  the  Arithmetick 
of  Sexageiimal  Fractions. 

LUKES  ?  [  in  Geometry'] 

LUNULjE  3  are  Spaces  con¬ 
tained  under  a  Quadrant  of  a 
Circle  and  a  Semi-Circle  •  being 
called  thus,  bee aufe  they  repre- 
fent  the  Figure  of  the  Moon, 
when  lefs  then  half  full. 

LUTHERN,  or  Dormer ,  a 
kind  of  Window  over  the  Cor¬ 
nice,  in  the  Roof  of  a  Building  3 
franding  perpendicularly  over 
the  Naked  of  a  Wall ;  and  ferv- 
ing  to  illumine  the  upper 
Story. 

The  French  Architects  dif- 
tinguifh  thele  into  variousKmds, 
accccd  ing  to  their  various 
Perms  ;  as  fquan,  Jhmi-circu - 


lar>  'Bulk  Eyes>  flat  Arches 
Flemijh  Luthernsy  &c. 
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TyTACHINE  [in  Mechanicks ] 
an  Engine  3  is  whatfoever 
has  Force  Sufficient,  either  to 
raile  or  flop  the  Motion  of  a 
Body  3  or  it  may  be  defined 
any  thing  that  ferves  to  augment 
or  regulate  moving  Powers  3  or 
it  is  any  Body  deftin’d  to  pro¬ 
duce  Motion,  fo  as  to  fave  ei¬ 
ther  Time  or  Force. 

Thele  Machines  are  either 
fimple ,  or  compound. 

Simple  Machines  are  common¬ 
ly  reckoned  to  be  fix  in  Num¬ 
ber,  viz.  the  BallancCy  Lever y 
Fully ,  Wheel ,  Wedge ,  and  Screw. 
To  thele  might  be  added  in¬ 
clin’d  Planes 3  fince  ’tis  certain 
that  the  heavieft  Bodies  may 
be  lifted  up  by  the  Means  there¬ 
of,  which  other  wife  could  lcarce 
be  moved. 

Compound  Machines,  or  En¬ 
gines,  are  innumerable,  in  re¬ 
gard  that  they  may  be  made 
out  of  the  Simple ,  after  almoit 
infinite  manners  :  And  yet  the 
Ancients  leem  to  have  outdone 
the  Moderns  in  this  refpef^  their 
Machines  of  Architecture,  &c. 
being  defcrib’d  as  vaftly  fupe- 
rior  to  ours. 

A  Machine  for  Buildings  is 
an  Afifemblacre  of  Pieces  of 
Wood,  lo  difpoled  as  that  by 
means  of  Ropes  and  Pul  lies  a 
fmall  Number  of  Men  may  raife 
vaft  Loads  or  Weights,  and 
lay  them  in  their  Places  3  as 
Cranes,  Cue. 

’Tis  hard  to  conceive  what 
D  1  Machines 
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Machines  the  Ancients  muft  a  conftant  Stream,  200  Inches 
have  u fed  to  raife  thefe  immenie  in  Diameter. 

Stones  found  in  fome  of  the  an-  MAGIC  SQJJARES,  the 
tique  Buildings.  feveral  Numbers  that  compole 

any  Square  (as  fuppofe  r. 
Hydraulic k,  or  Water  Ma-  2,  3,  4,  5,  &c.  to  25  inclufive, 
chine,  is  either  ufed  to  fignify  which  compole  the  Square  Num- 
a  Simple  Machine,  ierving  to  ber  25.)  being  ditpos’d  after 
conduft  ot  raile  Water  3  "as  a  each  other  in  a  fquare  Figure 
Sluice,  Pump,  65^.  or  feveral  of  of  25  Cells,  each  in  its  Cell.  If 
thefe  a&ing  together,  to  pro-  then  you  change  the  Order  of 
ducefcme  extraordinary  Efteft ;  thefe  Numbers,  and  difpofe  ’em 
as  the  Machine  of  Marli  in  in  the  Cells  in  fuch  manner,  as 


France  3  the  ‘Primv.m  Mobile  or 
firft  Mover  of  which  is  an  Arm 
of  the  River  Seine,  which  by 
its  Stream  turns  feveral  large 
Wheels,  which  work  the  Han¬ 
dles,  and  thele  with  Piftons 
raile  the  Waters  up  into  the 
Pumps  3  and  with  other  Piftons 
force  it  up  in  Pipes  againft  the 
Afcent  of  ati  Hill  to  a  Refer- 
voir  in  a  Stone  Tower,  6 2  Fa¬ 
thoms  higher  than  the  River,iuf- 
ficient  to  fupply  Verfailles  with 
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Or  a  Magick  Square  is  when 
Numbers  in  arithmetical  Pro¬ 
portion  are  dilpofed  into  fuch 
Parallel  and  equal  Ranks,  as 
that  the  Sams  of  each  Rowr,  as 
well  diagonally  as  laterally  ihall 
be  equal  :  Thus, 

Tncfe  nine  Numbers,  t >  3, 
4>  5i  7»  9,  and  io,bemg 


that  the  five  Numbers  which  fill 
any  horizontal  Rank  of  Cells, 
being  added  together,  fliall 
make  the  fame  Sum  with  the 
five  Numbers  in  anv  other  Rank 
of  Cells,  whether  norizontal  or 
vertical  3  and  even  the  fame 
Number  with  the  5  in  each  of 
the  tw'o  Diagonal  Ranks  3  this 
Difpofition  of  Numbers  is  called 
a  Magic  Square,  in  oppofition 
to  the  former,  which  is  called  a 
Natural  Square . 
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difpofed  into  this  fquare  Form, 
they  do  every  way  directly  and 
diagonally  make  the  fame  Sum. 
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MAGNETISM,  is  the  mag- 
netical  Attraction,  or  the  Virtue 
and  Power  that  the  Magnet  or 
Loadftonc  has  of  drawing  Iron 
to  it. 

MAGNITUDE,  is  the  fame 
as  Bigneis  or  Greatnefs.  It  is 
any  thing  that  has  Parts  exter¬ 
nal,  to  Parts,  connected  together 
by  fome  common  Term  ;  i.  c. 
any  thing  locally  extended  or 
continued^  or  that  has  feveral 
Dimenfions. 

The  Origin  of  all  Magnitude 
is  a  Point,  which  though  void 
of  Parts  it  felf,  yet  its  Flux 
forms  a  Line }  the  Flux  of  that 
a  Surface,  and  of  that,  a  Body. 

Literal  Magnitude,  is  a 
Magnitude  exprefled  by  Let¬ 
ters. 

Numeri Magnitude,  is 
a  Magnitude  exprefled  by  Num¬ 
bers. 

A  "Broken  Magnitude,  is 
a  Fraction. 

A  Complex  Magnitude,  is 
that  form’d  by  Multiplication. 

An  incommen fur able  Magni¬ 
tude,  is  a  Magnitude  that  has 
no  Proportion  to  Unity. 

MALLEABLE,  fomething 
hard  and  dufiile,  and  that  may 
be  beaten,  forged  and  extend¬ 
ed  under  the  Hammer. 

All  Metals  are  malleable, 
exceptingQuickfilver}  but  Gold 

in  the  greatcil  Degree  of  all. 

MALLET,  a  kind  of  large 
Hammer,  made  of  Wood,  much 
ufed  by  Artificers  who  work 
with  the  Chiflel  ;  as  Sculptors, 
Mafons  ,  and  Stone  -  cutters, 
whofe  Mallet  is  commonly 
round  ;  Carpenters,  Joiners,  :. 
who  ufe  a  fquare  one. 
MALTHA,  a  kind  of  Cc* 
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ment,  anciently  in  great  ufe, 
compoied  of  Pitch,  Yv  ax,  Plaif- 
ter,  and  Greafe. 

Befides  this,  the  Romans  had 
another  kind  of  Maltha ,  with 
which  they  plaiftered  and 
whitened  the  Infide  of  their  A- 
quedufts.  This  was  a  very  fine 
Cement, confifting  of  Lime  flak’d 
in  Wine,  incorporated  with 
melted  Pitch  and  frefh  Figs. 

The  Natural  Maltha  is  a 
kind  of  Bitumen  w  ith  which  the 
Aftat irks  plaifter  their  Walls. 

MANTLE  [in Architecture] 
is  the  lower  Part  of  the  Chim¬ 
ney,  or  that  Part  laid  acrofs  the 
Jambs,  and  which  fuflains  the 
Compartiment  of  the  Chimney 
Piece. 

MARBLE,  is  a  kind  of 
Stone,  extremely  hard,  firm, 
and  folid,  dug  out  of  Pits  or 
Quarries  :  It  takes  a  beautiful 
Poliih,  cuts  very  hardly,  and  is 
much  ufed  in  Ornaments  of  fine 
Buildings;  as  Columns,  Altars, 
Statues,  &c. 

There  is  an  infinite  Number 
of  different  kinds  of  Marble, 
ufually  denominated,  either 
from  their  Colour,  the  Country 
where  produced,  or  their  Ef¬ 
fects  ;  Some  are  of  one  fimplc 
Colour  ;  as  white ,  or  black  ; 
others  flreak’d  or  variegated 
with  Stains,  Clouds,  Waves, 

All  Marbles  are  opakc,  ex 
cept  the  white,  which  when  cut 
into  thin  Slices,  becomes  tranf- 
parent. 

Marbles  arc  qlfo  different  in 
Weight  and  Hard  fiefs,  and  are 
to  be  confidercd  with  regard  to 
their  Colour,  their  Country,  their 
Grain ,  and  their  ‘Defers. 

African  Marll  •,  ’is  either  o> 
D  3  a  rej 
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a  reddifh  Brown,  ftreak’d  with 
Veins  of  white  $  or  of  a  Carna¬ 
tion,  with  Veins  of  green. 

Englijb  White  Marble  is 
vein’d  with  Red. 

Marble  of  Srabanzon  in  Ha - 
mault,  is  black -vein’d  with 
White . 

Marble  of  Auvergne  in  France 
is  of  a  pale  red ,  mingled  with 
violet ,  green  and  yellow. 

Srocatelle  Marble ,  is  mingled 
with  little  Shades  of  Jfabella , 
yellow,  pale  and  gray.  This 
comes  from  Forty  a  in  Spain , 
where  it  is  dug  out  of  an  an¬ 
cient  Quarry. 

There  is  alfo  another  fort  of 
Srocatclle,  which  is  digged  up 
near  Adrianople. 

Marble  of  Champagne  re- 
fcmbles  the  S  roc  at  elk,  being 
mix'd  with  Slue,  in  round 
Stains,  like  the  Eyes  of  Par¬ 
tridges. 

Marbk  of  Srejfe  in  Italy,  is 
yellow,  with  Spots  of  white. 

Marble  of  Carrara,  on  the 
Coafts  of  Genoa ,  is  very  white, 
and  the  fitted:  of  all  others  for 
Works  of  Sculpture. 

Cipollini  or  Cipollin  Marble, 
is  of  a  Sea  green  Colour,  mix’d 
with  large  Waves  or  Clouds  of 
white,  or  pale  green. 

Scamozzi  thinks  this  is  the 
fame  that  the  Ancients  called 
Auguflum  and  Fiberium  Mar - 
mor,  becaufe  firft  found  in 
Egypt,'  in  the  Times  of  Augus¬ 
tus  and  Tiberius. 

Lumachello  Marbk ,  is  fp call’d 
Itc^ufe  mingled  with  Spots 
grey,  black,  and  white,  wreathed 
fomewhat  like  PeriwinkleShells. 
1  h  $  is  ancient,  and  its  Quarry 
is  loft. 


Marble  of  MargoJJe  in  the 
Milan efe,  has  a  white  Ground 
with  brownijh  Veins,  refemblmg 
the  Colour  of  Iron  ruft.  This 
is  very  common,  and  extremely 
hard. 

Marble  of  Dinan  near  Liege, 
is  of  a  pure  black,  very  beau¬ 
tiful,  and  very  common. 

Marble  of  Guachenet,  near 
Dinan,  is  of  a 'reddifh  brown, 
with  white  Spots  and  Veins. 

Marble  of  Namure  is  black, 
like  that  of  Din  an,  but  lefs 
beautiful,  as  inclining  a  little 
to  the  blue,  and  traverfed  with 
little  Streaks  of  grey.  This  is 
very  common,  and  is  frequently 
ufed  in  Paving. 

Marble  of*  Thou,  near  Nu¬ 
rture  in  Liege,  is  of  a  pure 
black,  foft  and  eafy  to  work, 
and  receives  a  more  beautiful 
Polifh  than  thofe  of  Namure 
and  Dinan . 

Marble  of  Languedoc ,  is  of  a 
vivid  red,  with  large  white 
Veins  or  Stains,  and  is  very 
common.  There  is  fome  whofe 
White  borders  pretty  much  on 
the  blue,  and  is  lefs  valued. 

Marble  of  Lavee  in  Maine, 
has  a  black  Ground,  with  little 
narrow  Veins  of  white.  There 
is  another  fort  of  it  red,  with 
Veins  of  a  dirty  white. 

Marble  of  Ratrice  in  Ha- 
m ault,  is  of  a  dirty  red,  mix’d 
with  blue  and  white  Clouds  and 
VeinSu  This  is  pretty  common, 
but  different  in  Beauty. 

Marble  of  Savoy  is  of  a  deep 
red ,  mix’d  with  other  Colours  ; 
each  Piece  of  which  fee  ms  ce¬ 
mented  on  to  the  reft. 

j Parian  Marble  is  antique, 
and  much  celebrated  in  Authors. 

It 
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It  is  of  a  beautiful  white  :  The 
greateft  Part  of  the  Grecian 
Statues  were  made  of  it.  Varro 
calls  it  Lychnites ,  becaufe  the 
Workmen  dug  it  out  of  the 
Quarry  by  Lamp  light. 

Marble  of  Sicily ,  is  of  a 
brownifh  red,  ftain’d  with  ob¬ 
long  Squares  of  white  and  Ifa- 
bella,  like  ftrip’d  taffetas.  The 
antient  has  very  vivid  Colours, 
and  the  modern  comes  pretty 
near  it. 

Marble  of  Torta  Santa ,  at 
Rome  called  Serna ,  is  mingled 
with  large  Clouds  and  Veins  of 
red,  yellow ,  and  grey  . 

Marble  of  Sigh  an  in  the  Ty¬ 
re  nears  >  is  ordinarily  of  a  greenip 
brown,  with  red  Stains,  though 
this  is  fomewhat  various  in  us 
Colour. 

Marble  Tor  tor  has  a  black 
Ground,  with  Clouds  and  Veins 
of yellow.  It  is  dug  out  of  the 
Foot  of  the  Alps,  near  Car¬ 
rara. 

'Black  Attic  Marble ,  is  of  a 
pure  blacky  without  Stains,  and 
lofter  than  the  modern  black. 
There  was  feme  of  it  brought 
from  Greece ,  called  Manner  Lu- 
culleum 5  but  this  was  not  fo 
much  valued  as  that  which  the 
Egyptians  brought  from  Ethio¬ 
pia,  approaching  to  an  iron  Co¬ 
lour,  and  call’d  Bafaltes ,  or 
Touch-ftone,  becaufe  it  ferv’d 
them  for  the  Trial  of  Metals. 

Marble  Bigio  Nero ,  is  an¬ 
tique. 

Antient  Black  and  White 
Marble,  is  now  very  rare,  the 
Quarries  of  it  being  intirelv  loft. 
It  is  divided  between  a  rpure 
white,  and  a  bright  black ,  in 
Plates. 


White  -  vein  A  Marble,  has 
large  Veins  with  grey. 

White  Marble ,  dug  out  of  the 
Tyrendeans ,  on  the  Side  of  Bay¬ 
onne,  is  inferior  to  that  of  Car¬ 
rara,  its  Grains  being  larger, 
and  fhining  like  a  kind  of  Salt. 
It  is  fbmething  like  the  antient 
white  Greek  Marble,  whereof 
their  Statues  were  made,  but 
not  fo  hard  and  beautiful. 

MarbleFior  di  Terjica,  comes 
from  Italy,  and  confifts  of  red 
and  white  Stains,  fomewhat^yeL 
lowip. 

White  and  Black  Marble ,  has 
a  pure  black  Ground,  with  fome 
very  white  Veins. 

Blue  'Tun quin  Marble  is  mix’d 
with  a  dirty  fort  of  white,  and 
comes  from  the  Coaft  of  Genoa. 

Yellow  Marble  is  a  kind  of 
Ifabella  yellow  without  Veins  $ 
it  is  antique,  and  now  very  rare. 

The  Modern  Green  Marble , 
improperly  call’d  Egyptian 
Marble,  is  brought  from  Car¬ 
rara,  on  the  Coaft  of  Genoa : 
It  is  a  deep  green,  fpotted  w  ith 
grey . 

Green  Marble  Antique,  is  a 
Mixture  of  Grafs  gyeen  and 
black,  in  Clouds  of  unequal 
Forms  and  Sizes,  and  is  very 
rare,  the  Quarries  being  loft. 

]\  barbie  Occloio  di  Tavone, 
or  Peacock’s  Eye,  is  mingled 
with  red,  white,  and  blue  ip 
Clouds,  fomewhat  refenibling 
the  Eyes  at  the  end  of  a  Pea¬ 
cock’s  Tail. 

Marble  denominated  from  its 
Defects. 

Rigid  M  a  r  r  i.e  ,  is  that  which 
being  too  hard,  is  wrought  with 

°  D  4  Diffi- 
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Difficulty,  and  is  apt  to  fplintcr, 
as  the  black  Marble  of  Na- 
mure. 

Thready  Marble,  is  full  of 
Threads  or  Filaments. 

Brittle  Marble,  is  what 
crumbles  under  the  Inftrument ; 
as  the  White  Greek  Marble , 
and  that  of  the  Pyreneans,  &c. 

Terras  Marble,  is  that 
which  has  foft  Places  in  it, 
which  muft  be  filled  up  with 
Cement  5  as  that  of  Languedoc. 

There  are  two  Defers  fre¬ 
quent  in  Marbles ,  which  make 
thein  the  more  difficult  to  be 
cut  and  poliihed  :  The  one  is 
what  Workmen  fometimes  call 
Nails,  which  anfwers  to  the 
Knots  in  Wood  :  The  other, 
call’d  Emeril,  is  a  Mixture  of 
Copper,  or  other  >letal,  make- 
ing  black  Stains  in  the  Marble. 
The  Emerils  are  only  common 
to  white  Marbles:  but  the  Knots 
to  all. 

Under  the  Genus  of  Mar¬ 
ble  is  comprehended  Porphy¬ 
ry,  which  is  the  hardeft,  and 
which  was  antiently  brought 
from  Numidta  in  Africa.  The 
moft  beautiful  is  that  whofe 
red  is  the  moft  vivid,  and  the 
Stains  the  whiteft  and  the  fmall- 
eft.  See  Porphyry. 

The  Serpentine  Porphyry, 
which  is  a  greenijh  brown ,  fo 
called,  became  figured  with  lit¬ 
tle  Stains.  It  is  form’d  of  a 
great  Number  of  Grains  of  Sand 
f  ondenfed  :  It  is  ofvarious  K  inds, 
as  Egyptian ,  Italian ,  Violet , 
and  Green.  See  Serpentine. 

j[afper,  of  which  there  are 
various  Kinds ;  the  Antient ,  the 
florid^  the  Black ,  the  White, 
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Alabaster,  of  which  there 
are  various  Kinds,  both  white 
and  variegated. 

They  are  all  foft,  when  taken 
out  of  the  Quarry,  but  harden 
in  the  Air. 

Ufes.\  The  principal  Ufes 
of  Marble  in  Architecture  is  for 
Chimney-pieces,  Chimney  Foot¬ 
paces,  W  mdow  -  ftools,  Pave¬ 
ments,  &c. 

Pliny  and  other  Authors  tell 
us  that  the  Antients  ufed  to  face 
their  Houfes  all  over  with  thin 
Plates  of  Marble. 

Of  polijhing  Marble.  ]  Some 
lay  three  or  four  Blocks  in  a 
Row;  and  with  another,  fix’d 
to  a  broad  Beetle,  and  a  Han¬ 
dle  fixed  at  oblique  Angles, 
with  Sand  and  Water  between, 
work  the  upper.  Stone  back¬ 
wards  and  forwards  on  the  lower 
ones,  till  the  Strokes  of  the  Ax 
are  worn  off;  after  which  they 

?olifh  them  with  Ivory  and 
Utty. 

Sometimes  to  polifh  Tomb 
Stones,  they  block  up  the  Stones 
to  be  polifh’d,  fo  as  to  lie  ho¬ 
rizontal  about  Foot  high 
above  the  Ground,  and  being 
laid  very  level,  they  work  the 
upper  Surface  very  imooth  and 
even  with  a  Tool  for  that  Pur- 
pofe. 

This  Tool  is  a  Piece  of 
whole  Deal,  about  18  or  20  In¬ 
ches  long,  and  12  Inches  broad, 
and  crols  the  Grain  of  the 
Wood  on  the  upper  Side  are 
nail'd  1  Ledges  on, at  each  End; 
and  on  thefe  Ledges  is  nail’d 
a  Staff  or  Handle,  about  8  or  9 
Foot  long  ^enough  to  reach  the 
Length  of  the  Tomb -Stone,) 
ajfo  at  each  End  of  the  under 

Sid# 
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Side  is  nail’d  a  Ledge,  and 
between  thofe  Edges  is  wedg’d 
in  (with  wooden  Wedges )  a 
Hearth  Stone  of  Marble,  unpo- 
lifh’d  and  very  fough. 

They  fling  Water  and  Sand 
upon  the  Tomb -Stone,  and 
work  it  ( by  drawing  the  Hearth 
Stone  to  and  fro)  till  the  Hearth 
Stone  becomes  pretty  fmooth  : 
then  they  take  that  out,  and 
put  in  another  rough  Hearth 
Stone  $  and  this  they  'continue 
to  do  till  they  have  wrought 
the  Tomb-Stone  pretty  even 
and  fmooth. 

But  while  the  Tomb-Stone 
and  Hearth  Stones  are  rough, 
they  lay  a  confiderable  weight 
(as  a  Stone  or  the  like)  upon 
the  upper  Side  of  the  Tool,  to 
keep  it  down  hard  on  the  T omb- 
Stone  •  but  when  the  Tomb- 
Stone  is  pretty  fmooth,  they 
make  it  yet  fmoother,  by  put¬ 
ting  into  the  Tool,  one  after 
another,  feveral  of  thofe  Hearth 
Stones  already  begun  to  be  po¬ 
lic’d,  and  this  they  continue 
to  do,  till  they  have  brought 
both  them  and  the  Tomb-Stone 
to  a  more  fmooth  polifh.  Upon 
thefe  they  ufe  no  weight  on 
the  back  of  the  Tool,  but  they 
ufe  Water  and  Sand  as  before  $ 
and  if  they  haVe  no  Marble 
Hearth  Stones  to  polifh,  they 
put  a  Purbeck  Stone  into  the 
Tool. 

The  7 rice  of  Chimney  ‘Pie ?- 
ces ]  of  black  fleak’d  Marble, 
or  of  Ranee  or  Liver  colour’d 
Marble,  is  worth,  of  an  ordinary 
Size,  1 2  or  14  /.  a  Piece. 

Window  Stools  of  black  or 
white  fleak’d  Marble,  are^vorth 
about  6d.  per  Foot, 


‘Pavements  of  black  or  white 
Marble  is  worth  about  2  s .  per 
Foot. 

Englijh  white  Marble  vein’d 
with  Red ,  &c.  is  fold  for  about 
is.  6d.  per  Foot  in  Squares  for 
Pavements,  and  Slabs  of  the 
fame  Sort  of  Marble  ( long 
enough  for  Chimney  Foot  paces ) 
for  55.  per 'Foot. 

Egyptian  Marble  vein’d  with 
Variety  of  Greens  in  Slabs,  8 S~ 
per  Foot. 

Italian  white  Marble  $  for 
Chimney  Foot  Paces  in  Squares, 
for  about  2 s.  6d.  per  Foot  $  in 
Slabs,  for  55.  per  Foot,  and 
black  Marble  is  iomething 
cheaper. 

Of  Staining  Marble.  ]  Father 
Kircher  /hews  the  Manner  of 
applying  Colours  on  Marble, 
fo  as  to  make  them  penetrate 
its  whole  Subftance,  infomuch* 
that  it  the  Marble  be  ilit  into 
feveral  parallel  Tables  or 
Planks,  the  fame  Image  will 
be  found  on  each,  that  was 
painted  on  thefirft. 

Spots  of  Oil  penetrate  white 
Marble,  fo  that  they  cannot  be 
taken  out. 

The  Stuck  whereof  they 
make  Statutes,  Bufts,  Baflo  Re¬ 
lievo’s,  and  other  Ornaments  of 
Architecture,  is  only  Marble 
pulveriz’d,  mix’d  in  a  certain 
Proportion  with  Plaifter ;  the 
whole  well  lifted,  work’d  up 
with  Water,  and  us’d  like 
common  Plaifter. 

There  is  alfo  a  Sort  of  artifL 
cial  Marble  made  of  Gypfimy 
or  a  transparent  Stone  refem- 
bling  Marble,  which  becomes 
very  hard,  receives  a  tolerable 
polifh, apd  may  deceive  theEye. 

There 
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There  is  alfo  a  Sort  of  Mar¬ 
ble  form'd  by  corrofive  Tinc¬ 
tures,  which  penetrating  into 
white  Marble  to  the  Depth  of 
a  Line,  imitates  the  various 
Colours  of  other  Marbles. 

Polijh'd  Afar  He  is  that  which 
having  been  well  rubb’d  with 
Free-Stone,  and  afterwards  with 
Pumice  Stone,  is  at  laft  po- 
lifhV  with  Emery ,  if  the  Mar¬ 
ble  be  of  feveral  Colours  5  and 
if  white,  with  Tin. 

In  Italy  they  polifh  with  a 
Piece  of  Lead  and  Emery. 

MARBLE  COLOUR  [in 
‘Painting.]  That  which  is  ordi¬ 
nary  on  new  Stuff,  is  about  1  s. 
per  Yard,  and  an  old  Colour 
about  ^d.  per  Yard  for  Colour 
and  Work. 

MARQUETRY  or  Maid 
Work,  is  a  Work  compos'd  of 
feveral  fine  hard  Pieces  of 
W7ood  of  different  Colours, 
fattened  in  thin  Slices  on  a 
Ground,  and  fometimes  inrich’d 
with  other  Matters,  as  Tortoife 
Shell,  Ivory,  Tin  and  Brars. 

There  is  alfo  another  Kind 
of  Ma  rquetry  made  of  Glaffes 
of  various  Colours,  inflcud  of 
WTjocd}  and  alfo  a  third  com¬ 
pos’d  of  nothing  but  precious 
Stcncs  and  the  richeft  Marbles ; 
but  thefe  laft  are  rather  call’d 
Mofaic  Work. 

The  Art  of  Inlaying  is  very 
amient,  ar.d  is  fuppos’d  to  have 
paired  from  Afia  to  Europe ,  as 
one  of  the  Spoils  brought  from 
the  Ealtern  Conquefts  by  the 
Romans  into  fraly.  It  was  in¬ 
deed  at  that  Time  but  a  fimple 
Thing,  nor  did  it  arrive  at  any 
tolerable  Perfection  before  the 
fifteenth  Century  in  I:alyy  nor 


did  arrive  at  its  Height  till 
the  17th  Century  among  the 

French. 

The  fineft  Works  of  this 
Kind  were  onfy  black  and  white, 
which  we  now  call Morefco's,  till 
John  of  Verona  Cotemporary 
with  Raphael ,  but  that  Reli¬ 
gious  who  had  a  Genius  for 
Painting,  ftain’d  his  W'  oods  with 
Dyes  or  boil’d  Oils,  which  pe¬ 
netrated  them. 

But  he  went  no  farther  than 
the  Reprefenrations  of  Build¬ 
ings  ana  Perfpe&ives,  which 
require  not  any  great  Variety 
of  Colours. 

Thofe  who  came  after  him, 
not  only  improved  on  the  In¬ 
vention  of  dying  the  Woods, 
by  a  Secret  they  difeovered  of 
burning  without  confuming 
them,  which  ferv’d  exceeding¬ 
ly  well  for  Shadows  ;  but  had 
alfo  the  Advantage  of  a  Num¬ 
ber  of  fine  new  Woods,  of  na¬ 
turally  bright  Colours,  by  the 
Difccvery  of  America. 

W  ith  thofe  A  Alliances  the 
Art  is  now  capable  of  imitating 
any  Thing;  whence  it  is  by 
fome  call'd  the  Art  of  Painting 
in  Wood. 

The  Ground  on  which  the 
Pieces  are  to  be  arrang’d  and 
glued,  is  ulually  of  well  dry’d 
Oak  or  Fir,  and  is  compos'd 
of  feveral  Pieces  glued  together 
to  prevent  its  warping. 

The  Wood  to  be  us’d  in 
Marquetry,  is  reduc’d  into 
Leaves  of  the  Thick nefs  of  a 
Line,  i.  e.  the  twelfth  Part  of 
an  Inch  is  either  itain’d  with 
fome  Colour,  or  made  black 
for  Shadow ;  which  fome  per¬ 
form  by  putting  it  into  Sani 

cx- 
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extreamly  heated  over  the 
Fire-  others  by  fteeping  it  in 
Lime  Water,  and  Sublimate* 
and  others  in  Oil  of  Sulphur. 

Being  thus  colour'd,  the  Con¬ 
tours  or  the  Pieces  are  form’d, 
according  to  the  Parts  of  the 
Defign  they  are  to  reprcfent. 

This  laft  is  the  moll  difficult 
Part  of  Marquetry,  and  that 
which  requires  the  moft  Pa¬ 
tience  and  Attention. 

The  two  chief  Inllruments 
us’d  in  this  Work,  are  the  Saw 
and  the  Vice-  the  latter  to 
hold  the  Matters  to  be  form’d, 
and  the  other  to  take  off  from 
its  Extremes,  as  Occafion  re¬ 
quires. 

The  Vice  is  of  Wood,  hav¬ 
ing  one  of  its  Chaps  fix’d,  the 
other  moveable,  and  is  open’d 
and  fhut  by  the  Foot,  by  Means 
of  a  Cord  faften’d  to  a  Treddle. 

The  Leaves  to  be  form’d 
(for  there  are  frequently  3  or 
4,  or  more,  of  the  fame  Kind, 
form’d  together^  arc  after  they 
have  been  glued  on  the  outer- 
moft  Part  of  the  Defign,  whofe 
Profile  they  are  to  follow,  put 
within  the  Chaps  of  the  Vice; 
then  the  Workman  preffing  the 
Treddle,  and  thus  holding  fill 
the  Piece  with  his  Saw,  ^  runs 
over  all  the  Out-Lines  of  the 
Defign. 

By  thus  joining  or  forming 
?  or  4  Pieces  together,  not  only 
Time  is  fav’d,  but  alfo  the 
Matter  is  the  better  enabled  to 
fuftain  the  Effort  of  the  Saw, 
which  how  debcate  foever  it 
may  be,  and  how  flightly  foe- 
ver  the  Workmen  may  conduct 
it,  except  rhis  Precaution  were 
taken,  would  be  apt  to  raire 


Splinters,  and  ruin  the  Beauty 
ot  the  Work* 

When  the  Marquetry  is  to 
confift  of  one  fingle  Kind  of 
Wood,  or  of  Tortoife  Shell  on 
a  Copper  or  Tin  Ground,  or 
Vice  verfa ,  they  only  form  2 
Leaves,  one  on  another,  i.  e . 
a  Leaf  of  Metal,  and  a  Leaf 
of  Wood  or  Shell:  This  1* 
call’d  fawing  in  Counterparts  * 
for  by  filling  the  Vacuities  of 
one  of  the  Leaves,  by  the  Pie¬ 
ces  coming  out  of  the  other, 
the  Metal  may  ferve  as  a 
Ground  to  the  Wood,  and  the 
Wood  to  the  Metal. 

All  the  Pieces  having  been 
thus  form’d  by  the  Saw,  and 
mark’d  in  Order  to  their  being 
known  again,  and  the  Shadow 
given  in  the  Manner  before 
mentioned,  each  is  vanneer’d 
or  faften’d  in  its  Place  on  the 
common  Ground,  with  the  beft 
VtigliJJj  Glue. 

This  being  done,  the  whole 
is  fet  in  a  Prefs  to  dry,  and 
planed  over  and  polifh’d  with 
the  Skin  of  the  Sec,~2)og,  wax 
and  fhave  grave,  as  in  Ample 
vaneering, 

But  withal  with  this  Diffe¬ 
rence,  that  in  Marquetry,  the 
fine  Branches,  and  feveral  of 
the  more  delicate  Parts  of  the 
.Figures,  are  touch’d  up  and 
fini fh’d  with  a  Graver. 

Cabinet  Makers,  Joiners,  &r. 
work  in  Marquetry ;  Stone-Cut¬ 
ters  and  Enamcilers,  deal  in 
Mofai  c. 

MASON  is  1  Perfon  em¬ 
ployed  under  the  Direflion  of 
an  Architect,  in  the  railing  of 
a  Stone  Building. 

The  chief  Bufinefs  of  a  Ma- 

fon 
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fen  is  to  make  the  Mortar,  raife 
the  Walls  from  the  Foundation 
to  the  Top,  with  the  neceflary 
Retreats  and  Perpendiculars  to 
form  the  Vaults,  and  employ 
the  Stones,  as  deliver’d  to  him. 

When  the  Stone6  are  large, 
the  Bufinefs  of  hewing  or  cut¬ 
ting  them,  belongs  to  the  Stone- 
Cutters,  though  thefe  are  fre¬ 
quently  confounded  with  Ma- 
lons$  the  Ornaments  of  Sculp¬ 
ture,  are  perform’d  by  Car¬ 
vers  in  Stone,  or  Sculptors. 

The  Tools  or  Implements 
principally  us’d  by  them,  are, 
the  Square,  Level,  Plumb- 
Lirfe,  Revel,  Compafs,  Ham¬ 
mer,  Chiflel ,  Mallet ,  Saw, 
Trowel,  &c.  Befides  the  com¬ 
mon  Inllruments  us’d  in  the 
Hand,  they  have  likewife  Ma¬ 
chines  for  railing  of  great  Bur¬ 
dens,  the  conducing  of  large 
Stones, 

MASONRY  is  a  Branch  of 
Architecture,  confifting,  as  it  is 
defin’d  by  feme,  in  the  Art  of 
hewing  or  fquaring  of  Stones, 
and  cutting  them  level  and 
perpendicular  for  the  Ufes  of 
Building :  tho’  in  a  more  limited 
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Senfe  of  the  Word,  Mafonry  is 
theArtof  aflembling  and  joining 
Stones  together  with  Mortar. 

Whence  there  arife  as  many 
different  Kinds  of  Mafonry,  as 
there  are  different  Forms  and 
Manners  of  laying  or  joining 
Stones. 

Vitruvius  mentions  7  Kinds 
of  Mafonry  among  the  Ancients, 
3  of  hewn  Stone,  viz.  That  in 
Form  of  a  Net  $  that  in  bind¬ 
ing,  and  that  call’d  the  Greek 
Mafonry  $  and  3  of  unhewn 
Stones,  viz .  that  of  an  equal 
Courfe ,  that  of  an  unequal 
Courfe\  and  that  fill’d  up  in  the 
middle ;  the  leventh  was  a 
Composition  of  all  the  Reft. 

Masons  Work  is  fometimes 
meafured  by  the  fiiperficial 
Foot,  and  fometimes  by  the 
folid  Foot  3  and  in  feme  Places 
Walling  is  meafured  by  the 
Rood,  which  is  21  Feet  in 
Length,  and  3  in  Height,  which 
makes  63  fquare  Feet. 

Example  1.  If  a  Wall  be  97 
Feet  5  Inches  in  Length,  and 
18  Feet  3  Inches  in  Height, 
and  2  Feet  3  Inches  thick,  how 
many  folid  Feet  are  contain’d 
;n  that  Wall  ? 

97-417 

18.25 

487085 

194834 

779336 
974r  7 

»—■ — -■  —■■■■'■■  *+ 

1777.86025 
0.2  5 

888930125 

35557*050 

355572050 

4000.18550*5 
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The  Length ,  Height  and 
Thicknefs  being  multiply ’d  to¬ 
other,  the  laft  Product  is  40O0 
eet  2  Inches,  the  folid  Foot 
contain’d  in  the  Wall. 

By  Scale  and  CompaJJes. 

Extend  the  Compares  from 
I  to  1.825,  and  that  Extent 
F.  I. 

107  t  9 
20  :  6 


2l>5  :  o 

5 3  :  10  :  6 

2208  ;  io  :  6 

Facit  2208 

By  Scale  and  Compafs . 
Extend  the  Compafles  from 
1,  to  107.75.,  and  that  Extent 
will  reach  from  20.5  to  2208. 
875.  the  fuperficial  Feet. 

F.  I. 

1 12  :  3 

16  :  6 


675  :  o 

112 

5  6  •  I  -6 

1852  si  :  6 

Facit  29  Roods, 

By  Scale  and  CompaJJes . 

Extend  the  Compafles  from 
63  to  16.5,  and  that  Extent 
will  reach  112.25,  t0  29- 
Roods  the  Content. 

Net  Masonry,  call’d  Reti¬ 
culation.  from  its  Refemblance 
to  the  Mafhes  of  a  Net,  con- 
fills  of  Stones  fquar’d  in  their 
Courfes,  and  lo  difpos’d,  as 


will  reach  from  97.417  to  1777. 
8 6  $  then  extend  them  from 
1  to  1777.8(5,  and  that  Extent 
will  reach  from  2.25,  to  4000. 
18.  the  folid  Content. 

£  sample  2.  If  a  Wall  be 
107  Feet,  9  Inches  long,  and  20 
Feet  6  Inches  high,  how  many 
luperficial  Feet  does  it  contain  ? 

i©7-75 

20.5 

53875 

*1550 

2208.875 
Feet,  10  Inches. 

Example  3.  If  a  Wall  be  1 12 
Feet  3  Inches  in  Length,  and 
16  Feet  6  Inches  in  Height, 
how  many  Roods  does  it  con¬ 
tain. 

112 

**-5 

56125 

*7350 
1 1 2  2  5 

*3)  i85-*2S  (19 
592 


25  Feet. 

that  their  Joints  go  obliquely, 
and  the  Diagonals  are  the  one 

}>erpendicular,  and  the  other 
evePThis  is  the  mod  agreeable 
Mafonry  to  the  Eye,  but  it 
is  apt  to  crack. 

Bound  Masonry,  is  that 
in  which  theStunes  were  plac’d 
one  over  another  like  Tiles  3 
the  Joints  cf  their  Beds  being 

level. 
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level,  and  the  Mounters  per¬ 
pendicular:  So  that  the  Joint 
that  mounts  and  feparates  two 
Stones,  fall  dire&ly  over  the 
middle  of  the  Stone  below. 
This  is  lefs  beautiful  than  the 
Net  Work,  but  is  more  folid 
and  durable. 

Greek  Masonry  ('according 
to  Vitruvius)  is  that,  where 
after  2  Stones  have  been  laid, 
each  of  which  makes  a  Courl'e, 
another  is  laid  at  the  End, 
which  makes  2  Courfes,  the 
lame  Order  being  obferv’d 
throughout  the  Building,  this 
may  be  called  Double  Building, 
in  Regard  that  the  binding  is 
not  only  of  Stones  of  the  fame 
Courie  with  one  another  3  but 
likewife  of  one  Courfe  with 
another  Courfe 

MASONRY  by  equal  Cour¬ 
fes this  was  by  the  Ancients 
call’d  Ifodomum ,  and  differs  not 
from  bound  Mafonry  3  but  only 
in  this,  that  its  Stones  are  not 
hewn. 

MASONRY  by  unequal 
Courfes,  which  the  Ancients 
call’d  ‘ Pfeudifodomum ,  was  alfo 
made  with  unhewn  Stones, 
and  laid  in  Bound  Work  3  but 
then  they  arc  not  ot  the  fame 
Thicknefs,  nor  is  there  any 
Equality  obferv’d,  excepting 
in  the  leveral  Courfes  3  the 
Courles  themfelves  being  un¬ 
equal  to  each  other. 

MASONRY  fill'd  up  in  the 
middle ,  which  the  A ncients  call’d 
JEmpkClon,  is  likewife  made 
ct  unhewn  Stone,  and  by  Cour¬ 
fes  3  but  the  Stones  are  only  let 
in  Order  as  to  the  Courfes  $ 
the  Middle  being  fill’d  up  with 
Stones  thrown  in  at  Random 
among  the  Mortar. 


Compound  Masonry,  is  of 
Vitruvius's  propofing*  and  is 
fo  call  d,  as  being  form’d  of  all 
the  Reft.  In  this  the  Courfes 
are  of  hewn  Stone,  and  the 
middle  Place  left  void,  fill’d  up 
withMortar  and  Pebbles  thrown 
in  together.  After  which,  the 
Stones  of  one  Courfe,  are  bound 
to  thole  of  another  Courie,  with 
Cramp  -  Irons ,'  faften’d  with 
melted  Lead. 

All  the  Kinds  of  Masonry 
now  in  Ufe,  may  be  reduc’d 
to  theie  5 ,  viz.  Bound  Mafonr\\ 
that  of  Brick-Work ,  where  the 
Bodies  and  Projeftures  of  the 
Stones  inclofe  fquare  Spaces 
or  Pannels,  &c.  fet  with  Bricks  : 
That  de  Motion ,  or  final  1  Work, 
where  the  Courfes  are  equal, 
well  fquared,  and  their  Edges 
or  Beds  rulticated  3  that  where 
the  Courfes  are  unequal;  and 
that  fill’d  up  m  the  middle 
with  little  Stones  and  Mortar. 

MASQUE  [in  Architec¬ 
ture ]  is  u:’d  of  certain  Pieces 
of  Sculpture,  reprefenting  fome 
hideous  Form,  Grotefque  or 
Satyrs  Faces,  &c.  us’d  to  fill 
up  and  adorn  iome  vacant  Pla¬ 
ces,  as  in  Freezes,  the  Pannels 
of  Doors,  Keys  of  Arches,  &c, 
but  efpecially  in  Grotto’s. 

MASTICOTE  is  a  good, 
light  yellow,  for  molt  Ufcs, 
elpecially  in  making  Greens, 
of  which  there  may  be  feveral 
Sorts  made  out  of  this  Colour, 
by  mixing  it  with  Blues.  This 
Colour  grinds  very  fine,  and 
bears  a  good  Body. 

MATHEMATICKS?  origi- 

MATHESIS  5  nally 

fignify’d  anyDiicipline  orLearn- 
ing  3  but  now  ’tis  properly  that 
Science 
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Science  which  teaches  or  con¬ 
templates,  whatever  is  capable 
of  being  numbred  ormeaiured, 
as  it  is  computable  or  meafu- 
rable. 

And  the  Part  of  Mathema- 
ticks,  which  relates  to  Number 
only,  is  call'd  Arithmetics  ^ 
that  which  relates  to  Meafure 
in  general,  whether  Length, 
Breadth,  Motion,  Force,  55 *c. 
is  call’d  Geometry. 

Mathernaticks  may  be  diftin- 
guifhed  into  Simple  and  Mix'd. 

i.  Pure, Simple,  or  Abfir tiff¬ 
ed  5  which  confiders  abftrafted 
Quantity,  without  any  Rela¬ 
tion  to  Matter  or  feniible  Ob- 
je£ls  5  or 

Alixt  Mathernaticks ,  which 
are  interwoven  every  where 
with  Phyfical  Confiderations  $ 
or  it  coniiders  Quantity  as  fub- 
lilting  in  material  Beings. 

Mathernaticks  arc  alio  di¬ 
vided  into  Speculative  and  Prac¬ 
tical. 

1.  Speculative ,  which  pro- 
)ofes  only  the  Ample  Know- 
edge  of  the  Thing  propoled, 
and  the  bare  Contemplation  of 
Truth,  or  Falfhood.  And 

Practical,  which  teaches  how 
to  demonitrate  fome  thing  ufe- 
ful,  or  to  perform  fomething 
that  fliall  be  propofed  for  the 
the  Benefit  and  Advantage  of 
Mankind. 

MEAN  or  middle  Propor¬ 
tion ,  between  any  two  Num¬ 
bers  or  Lines ,  is  that  which 
hath  the  fame  Proportion. 

Thus  6  is  a  Mean  Propor¬ 
tional  between  4  and  9,  becaule 
4  :  <5  : :  o  :  9. 

The  Square  of  a  Mean  Pro¬ 
portional  is  equal  to  the  Rea- 
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angle  under  the  Extremes. 

Two  Mean  Proportionals  be¬ 
tween  two  Extremes  cannot  be 
found  by  a  llrait  Line  and  a 
Circle  $  but  it  may  very  eafily 
be  done  by  the  Conick  Sections, 

MEASURE  [  in  Geometry  ] 
any  certain  Quantity  aflumed 
as  one  or  Unity,  to  which  the 
Ratio  of  other  Homogeneous  or 
Similar  Quantities  is  expreffed. 

MEASURE  of  a  Number 
[in  Arithmetics)  isfucha Num¬ 
ber  as  divides  another  without 
leaving  any  Fra&ion.  Thus  </ 
is  a  Meafure  of  27. 

MEASURE  of  a  Line ,  is 
any  right  Line  taken  at  Plea- 
fure. 

MEASURE  df  a  Figure,  or 
plain  Surface,  is  a  Square  or 
Side  of  any  determinate  Length. 
AmongGeometricians'tis  ulual- 
ly  a  Perch,  called  a  fquare 
Perch ,  divided  into  10  fquare 
Feet,  and  the  fquare  Feet  into 
fquare  Digits :  Thence  call’d 
Square  Mea fares. 

MEASURE  of  a  Solid ,  is  a 
Cube  whole  Sides  are  of  any 
Length  at  Pleafure. 

MEASURE  0/ an  Angle,  is 
an  Arch  defer ib’d  from  x\ic Ver¬ 
tex  in  any  Place  between  its 
Legs. 

MEASURE  of  Velocity  [in 
Mechanicks)  is  the  Space  palled 
over  by  the  moving  Body  in  a 
given  Time. 

MEASURE  of  the  Mafs  or 
Quantity  of  Matter  [in  Alec  ha- 
nicks')  is  its  Weight. 

MEASURING  [ Geometri¬ 
cally  defin’d]  is  the  a  (Turning 
any  certain  Quantity,  and  ex- 
preffing  the  Proportion  of  other 
fimilar 
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fimilar  Quantities  to  the  fame  t  MECHANICAL  AffeftionS 
BUt  popularly  defin’d,  Mealur-  of  Matter ,  are  fuch  Properties 
ing  is  the  ufing  a  certain  known  of  Matter  as  refult  from  their 
Meafure,anddetermimngthere-  Figure,  Bulk,  and  Motion, 
by  the  precile  Extent, Quantity  MECHANICAL  Solution  of 

or  Capacity  of  any  Thing.  a  ‘ Problem  [  in  Mathematicks ] 
MEASURING  [  in  the  Ge-  is  cither  when  the  Thing  is  done 
neral]  makes  the  practical  Part  by  repeated  Trials  $  or  when 
of  Geometry ,  from  the  various  the  Lines  made  ufe  of  to  folve 
Subje&swhereinit  isemploy’d  :  it,  are  not  truly  Geometrical. 

It  acquires  various  Names,  and  MEDIATE  or  Intermediate , 
conftitutes  various  Arts.  is  a  Term  of  Relation  to  two 

MEASURING  of  Lines  or  Extremes,  applied  to  a  third, 
lantities  of  one  Dimenfion  is  winch  is  in  the  Middle. 


called  Longimetry  $  and  when  MEMBRETTO  [in  Archi- 
thofe  Lines  are  not  extended  tefture ]  an  Italian  Term  for  a 
parallel  to  the  Horizon,  Alti-  ‘Pilafier^  that  bears  up  an  Arch : 
fnetry  $  when  the  different  Al-  Thefe  are  often  fluted,  but  not 
titudes  of  the  two  Extremes  of  with  more  than  ieven  or  nine 
the  Lines  are  alone  regarded,  it  Channels.  They  are  frequently 
is  called  Levelling-  ufed  to  adorn  Door-Cafes,  Gal- 

MEASURING^/' Superficies  lery  Fronts,  and  Chimney  Pieces, 
or  Quantities  of  t\vo  Dimen-  and  to  bear  up  the  Corniches 
fions,  is  denominated  varioufly  and  Freezes  of  Wainfcot. 
according  to  its  Subjects.  When  MENSURAB1LITY,  is  an 
it  is  converfant  about  Lands,  it  Aptitude  in  a  Body  whereby  it 
is  called  Surveying  ;  in  other  may  be  applied  or  conformed 
Cafes,  fimple  Me  a  fur  ing-  to  a  certain  Mealure. 

MEASURING  of  Solids,  or  MENSURATION,  or  Mea- 
Quantities  of  three  Dimenfions,  Turing,  is  the  Art  or  Aft  of 
is  called  Stereometry  $  when  finding  the  Superficial  Area  or 
it  is  converfant  about  the  Capa-  folid  Content  of  Surfaces  or  Bo- 
cities  of  Veflels,  or  the  Liquors  dies 

they  contain  particularly,  Gang -  METOCHE  [in  Artie nt str¬ 
ing.  chit  eft  ure ]  is  a  Term  uled  by 

MECHANICKS,  is  the  Geo -  Vitruvius  to  fignify  the  Space 
?netry  of  Motion,  being  that  Sci-  or  Interval  between  the  Dentils, 
ence  which  fhews  the  Effeft  of  METOPE  ?  [  in  Architect 
Powers  or  moving  Forces,  fo  METOPA  3  ture~]  is  the  In- 
far  as  they  arc  applied  to  En-  terval  or  lquare  Space  between 
gines,  and  demonftrates  the  the  Triglyphs  of  the  Freeze  of 
Laws  of  Motion.  the  Doric ,  which  among  the 

MECHANIC  ‘Powers ,  are  Antients  us’d  to  adorn  thofe 
the  five  fimple  Machines,  to  Parts  with  carved  Work  or 
which  all  others,  how  complex  Painting, reprelentingthe  Heads 
foever,  are  reducible,  and  of  of  Oxen,  and  other  Utenfils 
the  A  flemblage  thereof  they  are  of  the  heathen  Sacrifices. 


all  compounded. 
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As  there  is  found  fome  Dif¬ 
ficulty  in  difpofing  the  Tri- 
glyphs  and  Metopes ,  in  that  juft 
Symmetry  that  the  'Doric  Or¬ 
der  requires,  fome  Architects 
make  it  a  Rule,  never  to  ufe 
this  Order,  but  in  Temples. 

METOPES.  M.  le  Clerc 
fays,  the  Beauty  of  them  con- 
lifts  in  their  Regularity,  that  is, 
in  their  being  per  fed  Squares : 
And  yet,  when  they  are  really 
fqu are,  they  appear  to  be  left 
in  Height  than  in  Breadth  ; 
which  is  owing  to  the  Projcc- 
ture  of  the  little  Bandelet  where¬ 
in  they  terminate  underneath, 
which  hides  a  (mall  Part  of  their 
Height:  For  which  Reafon  he 
makes  the  Metopes  a  Minute  or 
two  more  in  Height  than  in 
Breadth ;  being  of  Opinion  they 
ought  rather  to  appear  fquaie, 
without  being  fo,  than  to  be 
really  fo,  without  appearing 
io. 

He  alfo  obferves,  that  when 
the  Triglyphs  and  Metopes  fol¬ 
low  each  other  regularly,  the 
Columns  muff  only  ftand  one 
by  one  5  exempting  thofe  of 
the  inner  Angles,  which  ought 
always  to  be  accompanied  with 
two  others,  one  on  each  Side  • 
from  which  the  reft  of  the  Co¬ 
lumns  may  be  placed  at  equal 
Diftanccs  from  each  other :  And 
it  is  to  be  obierv’d,  that  thele 
two  Columns,  which  accom¬ 
pany  that  of  the  Angle,  are  not 
lols  neceifary  on  the  account  of 
the  Solidity  of  the  Building, 
man  of  the  Regularity  of  the 
Jntercolumniations. 

Semi  -  Metope,  is  a  Space 
lomewhat  left  than  half  a  Me¬ 
tope  in  the  Corner  of  the  Doric 
Vol.  II. 


Freeze.  The  Word  Metope  in 
the  original  Greek  fignifies  the 
Diftance  between  one  Aperture 
or  Hole  and  another*  or  be¬ 
tween  one  Triglyph  and  an¬ 
other  5  the  Triglyph  being  fup- 
poled  to  be  Solives  or  Joifts 
that  fill  the  Apertures. 

MEZZANINE,  a  Term  us’d 
by  fome  Architects,  to  figmfy 
an  But  re  foie. 

The  Word  is  borrowed  from 
the  Italians,  who  call  thole  lit¬ 
tle  Windows  which  are  lels  in 
Height  than  in  Breadth,  which, 
ferve  to  illuminate  an  Attic  or 
an  Entrefole,  Mezzanine . 

MILLION  [in  Arithmetick  1 
tne  Number  of  ten  hundred 
thoufand,  or  a  thouland  thou- 
fand. 

MINUTE  [in  Architecture] 
is  the  30th  or  doth  Part  or  Di- 
vifion  of  a  Module  5  as  a  Mo¬ 
dule  is  ufually  the  Diameter 
of  the  lower  Part  of  a  Column. 

MITCHELS,  are  Purbeck 
Stones  for  paving,  peck’d  all  of 
a  Size,  from  15  Inches  fquare 
to  two  Foot,  being  fquar’d  and 
hew’d  ready  for  Paving.  They 
are  faid  to  be  fold  at  2  s.  10  d. 
per  Foot. 

MIXT  Number  [in  Arith - 
mettek ]  is  that  which  is  partly 
an  Integer,  and  partly  a  Frac¬ 
tion;  as  df. 

MIXT  Figure  [in  Geometry ] 
is  that  w7hich  confifts  partly  of 
right  Lines,  and  partly  of  curved 

ones. 

MODEL  [in  Architecture] 
is  particularly  ufed  in  Building 
for  an  artificial  Pattern  made  in 
M  ood,  Stone,  Plaifte**,  or  other 
Matter,  with  all  its  Pa.ts  an  1 
Proportions,  in  order  for  the 
^  better 
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better  concluding  and  executing 
fome  great  Work,  and  to  give 
an  Idea  of  the  Effed  it  will 
have  in  large  ;  or  it  may  be  de¬ 
fin’d  a  fmall  Pattern  of  a  Houfe, 
&c.  made  by  a  fmall  Scale  5 
wherein  an  Inch,  or  half  an  Inch 
reprefents  a  Foot,  for  the  more 
exadly  carrying  on  the  Defign. 

In  all  large  Buildings  it  is 
much  the  lurelt  way  to  make  a 
Model  on  Relievo ,  and  not  to 
truft  to  a  bare  Defign  or 
Draught. 

MODERN  [in  Architecture] 
is  improperly  applied  to  the 
prelent,  or  Italian  Manner  of 
building  ;  as  being  according 
to  the  Rules  of  the  Antique 5 
nor  is  the  Term  more  properly 
applied,  when  attributed  to 
Architedure  purely  Gothic . 

Modern  Architecture ,  Hr  idly 
fpeaking,  is  only  applicable  to 
that  which  partakes  partly  of 
the  antique,  retaining  fome  what 
of  its  Delicacy  and  Solidity,  and 
artly  of  the  Gothic  $  whence  it 
orrows  Members  and  Orna¬ 
ments  without  any  Proportion 
or  Judgment. 

MODILLIONS  I'm  Archi¬ 
tecture  ]  are  Ornaments  in  the 
Cornifh  of  the  Ionic,  Corinthian , 
and  Compofite  Columns. 

The  Modillions  are  fmall  Con- 
foles  or  Brackets,  under  the  Sof¬ 
fit  or  Bottom  of  the  Drip  of  the 
Cornifh,  feeming  tofupport  the 
Larmier ,  tho’  in  Reality  they 
are  no  more  than  Ornaments. 

They  ought  always  to  be 
plac’d  over  the  Middle  of  the 
Column.  They  are  particu¬ 
larly  affeded  in  the  Corinthian 
Order,  where  they  are  ufually 
mrich’d  with  Sculpture. 
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The  Modillion  is  ufually  in 
the  Form  of  an  S  inverted,  and 
fitted  to  the  Soffit  of  the  Cor- 
nifh. 

The  Proportion  of  Modil¬ 
lions  ought  to  be  fo  adjufted  as 
to  produce  a  Regularity  in  the 
Parts  of  the  Soffits. 

The  Inter  -  Modillions,  i.  e. 
the  Diftances  between  them, 
depend  on  the  inner  Columns, 
which  oblige  the  Modillions  to 
be  made  of  a  certain  Length 
and  Breadth,  in  order  to  make 
the  Intervals  perfed  Squares, 
which  are  always  found  to  have 
better  Effed  than  Parallelo¬ 
grams. 

Alfo  in  adjufting  the  Modil¬ 
lions,  Care  is  to  li>e  taken  that 
they  have  iuch  a  Proportion,  as 
that  when  the  Orders  are  plac’d 
over  one  another,  there  be  the 
fame  Number  in  the  upper  Or¬ 
der  as  in  the  lower,  and  that 
they  fall  perpendicular  over  one 
another. 

Modillions  are  alfo  ufed  un¬ 
der  the  Cornifhes  of  Pediments, 
tho’  Vitruvius  obferves  that  they 
were  not  allowed  of  in  his  Time, 
becaufe  Modillions  were  intend¬ 
ed  to  reprelent  the  Ends  of 
Rafters.  CDaviler  rather  takes 
them  for  a  kind  of  inverted 
Con  foies  or  Corbels . 

The  Modillions  are  alfo  fomc- 
times  called  Mutules  $  tho’  Ufe 
has  introduced  a  little  Diffe¬ 
rence  between  the  Idea  of  a 
Modillion  and  a  Mutule  ;  the 
Mutule  being  peculiar  to  the 
LJoric  Order  •  and  the  Modil¬ 
lions  to  the  higher  Orders. 

In  the  Ionic  and  Compofite  Or¬ 
ders,  Modillions  are  more  Am¬ 
ple,  having  feldom  any  Orna¬ 
ments, 
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ments,  except  fometimes  a  fin- 
gle  Leaf  underneath. 

M.  Le  Clerc,  obferves  on  the 
Corinthian  Order,  that  it  is 
uiual  to  have  a  Leaf  that  takes 
up  their  whole  Breadth,  and 
almoft  their  whole  Length  too. 

But  he  is  of  Opinion,  that 
the  Afodillions  would  be  more 
graceful,  if  this  Leaf  were  lefs 
both  in  Length  and  Breadth. 

For  this  Reafon  he  inclofes 
it  between  two  Lifts,  wherein 
it  feems,  as  it  were,  to  be  fet, 
and  out  of  which  it  never 
comes,  but  to  form  its  Return 
againlt  the  little  Wave  of  the 
Afodillions,  which  it  joins  with¬ 
out  hiding  :  From  this  Relation 
of  the  Leaf  with  the  Afodil- 
iions ,  the  latter  is  render’d  ex¬ 
ceeding  graceful. 

The  Leaf  of  the  Moclillion 
ought  to  be  of  the  fame  Kind 
with  thole  which  make  the  Or¬ 
nament  of  the  Capital*  which 
is  a  Rule  not  to  be  d  if  regarded. 

He  likewife  obferves,  that 
in  meafuring  of  the  A  lo  dill  ions 
of  the  Roman ,  and  the  other 
Orders,  are  not  barely  concerted 
with  a  View  to  the  juft  Propor¬ 
tion  of  thole  Parts,  but  alio  to 
ellablifh  a  Regularity  in  the 
Parts  of  the  Plafond  or  Soffit 
of  the  Cornice. 

The  Diftance  between  one 
AJodillion  and  another,  depends 
on  that  between  the  Interco¬ 
lumns  $  and  that  Diftance  obli¬ 
ges  us  to  make  the  Afodillions 
of  a  certain  Height  and  Breadth  • 
in  Order  to  have  the  Spaces 
that  feparate  them  in  the  Sof¬ 
fit,  perfectly  fquare. 

Not  only  becaufe  thofe 
Squares  are  more  regular  than 
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long  Squares,  but  alfo  becaufe 
they  may  be  continued  uniform 
through  the  projecting  and  re¬ 
entering  Angles,  which  long 
Squares  are  incapable  of  •  as 
niay  be  oblerv’d  m  the  Build¬ 
ings,  made  according  to  the 
Rules  of  Vignola. 

Further,  in  making  the  Di- 
vifion  of  the  Inter-Modillions, 
Care  mull  be  taken,  that  they 
have  fuch  a  Proportion,  as  that 
when  the  Orders  are  plac’d 
over  one  another,  the  Modil - 
lions  of  the  lower  Order  be 
found  in  the  lame  Number. 

He  alfo  oblerves,  as  to  the 
Intervals  of  the  Afodillions  of 
the  Span  ip  Order,  that  they  are 
farther  apart  than  in  the  Ro¬ 
wan,  but  lefs  than  in  the  Co* 
r  in  t  hi  an,  which  is  a  Thing  ne- 
ceflary,  in  Order  to  be  able, 
on  Occafion,  to  place  thefc 
Orders  one  over  another. 

For  as  any  Order  ought  to 
be  lefs  high  than  that  whereon 
it  is  plac’d*  the  Corinthian 
when  plac’d  over  the  Spanijb% 
ihould  be  lefs  than  the  Spa nip , 
as  that  when  plac’d  over  the 
Roman,  ihould  in  like  Manner 
be  lels  than  the  Roman:  So 
that  the  under  Columns  being 
bigger  than  the  upper,  the  Bot¬ 
tom  of  the  upper  being  bigger 
than  the  Top  of  the  under, 
and  yet  their  Afodillions  be 
found  exaClly  over  one  ano¬ 
ther,  which  were  Things  im- 
practicable,  unlels  the  Afodil¬ 
lions  were  at  the  fame  Diftance, 
proportional  to  the  Orders. 

Whence  it  may  be  obferv’d, 
that  it  is  not  enough  to  corn- 
pole  beautiful  Orders  ;  but 
they  mult  alfo  be  match’d  and 

K  2  adjufted 
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adjufted  to  one  another,  if  they 
are  to  go  together,  as  ’tis  fre¬ 
quently  neceflary  they  fhould 
do. 

MODULE  [; \n  Architecture ] 

is  a  certain  Meafure  or  Bignefs 
taken  at  Pleafure,  for  regulat¬ 
ing  the  Proportions  of  Co¬ 
lumns,  and  the  Symmetry  or 
Diftnbution  of  the  fahole  Build- 
inp. 

o 

Architefls  generally  chufe 
the  Semi-Diameter  of  the  Bot¬ 
tom  of  the  Column  for  their 
Module,  and  this  they  fubdi- 
vide  into  Parts  or  Minutes. 

The  Module  of  Vignola, 
which  is  a  Semi-Diameter,  is 
divided  into  iz  Parts  in  the 
Tufcan  and  2 ')oric$  and  into 
28,  for  the  other  Orders. 

The  Module  of  i Palladio , 
Scamczzi,  M.  Cambray,  Defgo- 
detz ,  Le  Clerc ,  &c.  which  is 
alfo  equal  to  the  Semi-Diame¬ 
ter,  is  divided  into  30  Parts- or 
Minutes  in  all  the  Orders. 

The  whole  Pleight  of  the 
Column  is  divided  by  fome 
into  20  Parts  for  the  I)oric , 
2  2  y  for  the  Ionic ,  2  5  for  the 
Roman,  &c.  and  one  of  thele 
Parts,  is  made  a  Module,  to  re¬ 
gulate  the  Reft  of  the  Build¬ 
ing  by. 

There  are  two  Ways  of  de¬ 
termining  the  Meafures  or  Pro¬ 
portions  of  Buildings. 

The  Fir  ft  is,  by  a  fixt  Stan¬ 
dard  Meafure,  which  is  ufually 
the  Diameter  of  the  lower 
Part  of  the  Column,  call’d  a 
Module ,  iubdivided  into  60 
Parts,  call'd  Minutes. 

In  the  Second,  there  are  no 
Minutes,  nor  any  certain  cr 
Rated  Divifion  of  the  Module ? 
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but  it  is  divided  occafionally 
into  as  many  Parts  as  are  judg’d 
neceffary. 

Thus  the  Height  of  the  At- 
tic  Bafe,  which  is  half  the 
Module ,  is  divided  into  3,  to 
have  the  Height  of  the  Plinth  • 
or  into  4  for  that  of  the  greater 
Torus,  or  into  6,  for  that  of 
the  lefler. 

Both  thefe  Manners  have 
been  praclifed  by  the  ancient, 
as  well  as  the  modern  Archi¬ 
tects  $  but  the  Second,  which 
was  that  chiefly  us’d  among  the 
Ancients,  is  in  the  Opinion  of 
M.  Ferrault,  the  molt  prefe¬ 
rable. 

As  Vitruvius  has  leffen’d  his 
Module  in  the  ‘Doric  Order, 
which  is  the  Diameter  of  the 
lower  Part  cf  the  other  Orders, 
and  has  reduc’d  that  great  Mo¬ 
dule  to  a  mean  one,  which  is 
the  Semi -Diameter,  the  Afo- 
dale  is  here  reduc’d  to  the  third 
Part  for  the  fame  Reafon,  viz . 
to  determine  the  feveral  Mca- 
l'ures  without  a  Fraction. 

For  in  the  Doric  Order, 
befides  that  the  Height  of  the 
the  Bafe,  as  in  the  other  Or¬ 
ders,  is  determin’d  by  one  of 
thefe  mean  AloJulcs-,  the  fame 
Module  gives  likewile  the 
Heights  of  the  Capital ,  Archi¬ 
trave,  ''Triglyphs,  and  Metopes . 

But  our  little  Module ,  taken 
from  the  third  of  the  Diameter 
of  the  lower  Part  of  the  Co¬ 
lumn,  has  Uies  much  more 
extenfive;  for  by  this,  the 
Height  of  Pedeftals,  or  Columns 
and  Entablatures  in  all  the 
Orders,  are  determined  with¬ 
out  a  FraClion. 

As  then  the  great  Module  or 
Diame- 
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Diameter  of  the  Column  has 
6 o  Minutes,  and  the  mean  Mo¬ 
dule  or  half  the  Diameter  30 
Minutes,  our  little  Module  has 
20. 

MOMENT  [in  Mechanic's] 
h  the  lame  with  Impetus  or  the 
Quantity  of  Motion  in  any 
moving  Body  •  and  lometimes 
it  is  us'd  limply  for  the  Motion 
it  felf.  Moment  is  frequently 
defin’d  by  the  vis  in  fit  a,  or 
the  Power  by  which  moving 
Bodies  continually  change  Place. 

MOMENTS  [in  Geometry] 
are  the  generative  Principles 
of  Magnitude  3  they  have  no 
determin’d  Magnitude  of  their 
own,  but  are  only  inceptive 
thereof. 

MONOPTERE  [in  the  an¬ 
cient  Architecture]  a  Kind  of 
Temple,  round  and  without 
Walls,  having  a  Dome,  fup- 
porred  with  Columns. 

MONUMENT  [  m  Archi¬ 
tecture]  a  Building  dedin’d  to 
prefervo  the  Memory,  l£c.  of 
the  Per  ion  who  rais’d  it,  or  for 
whom  it  was  rais’d.  Such  is 
a  Triumphal  Arch,  a  Mauib- 
leum,  a  Pyramid,  &c. 

The  fird  Monuments  that 
were  e rebled  by  the  Ancients, 
were  the  Stones  which  were 
laid  over  Tombs,  on  which 
were  cut  the  Names  and  Ac¬ 
tions  of  the  Deceas’d. 

Thefe  Stones  were  d^ftin- 
guifh’d  by  various  Names,  ac¬ 
cording  as  their  Figures  were 
different.  The  Greeks  call’d 
thofe  which  were  iquare  in 
their  Bafe,  and  were  .the  fame 
Depth  throughout  their  whole 
Length,  Steles,  from  whence 
our  Square  Pilafters  or  Attic 


Columns  were  deriv’d. 

Thofe  which  were  round  in 
their  Bafe,  and  ended  in  a  Point 
at  Top,  they  call’d  Styles , 
which  gave  Occafion  to  the  In¬ 
vention  of  dimimih’d  Columns. 

Thole  which  were  iquare  at 
the  Foot,  and  terminated  in  a 
Point  at  the  Top,  in  the  Man¬ 
ner  of  a  Funeral  Pile,  they 
call’d  ‘ Pyramids . 

To  thofe  wh  fe  Bafes  were 
more  in  Length  than  in  Breadth, 
and  which  rofe  ftill  leffemng 
to  a  very  great  Height,  refem- 
bling  the  Figure  of  the  Spits 
or  Obelisks ,  or  Inftruments 
which  the  Ancients  us’d  in  roa- 
lling  their  Sacrifices,  they  cal¬ 
led  Obelisks . 

MONOTRIGLYPH  [in^fr- 
chiteCiure]  a  Term  that  figni- 
fies  the  Space  of  one  Triglyph 
between  two  Pilafters  or  two 
Columns. 

MOR1SCO  WORK?  a  Kind 
MORESK  WORK  5  of  an¬ 
tic  Work  in  Carving  or  Paint- 
ting,  done  after  the  Manner 
of  the  Moors,  confiding  of  fe- 
veral  Groteique  Pieces  and 
C 0  m  part m  e n r s,  p ro mife uou  11  y 
intermingled,  not  containing 
any  perfedl  Figure  of  a  Man 
or  other  Animal,  but  a  wild 
Refemblance  of  Birds,  Beads, 
Trees,  &c. 

MORTAR 7  [in  Architect 

MORTER/  ture]  is  a 
Preparation  of  Lime  and  Sand, 
mixt  up  with  Water,  ferving 
as  a  Cement,  and  us’d  by  Ma- 
fons  and  Bricklayers  111  Build¬ 
ing  of  Walls  of  Stone  and 
Brick. 

For  PI  aide  ring  of  Wa-K 
they  make  their  Mortar  oc 
E  3  Lilne;, 
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Lime,  and  Ox  or  Cow  Hair, 
tempered  well  together  with 
Mortar. 

Of  making  common  Mortar ] 
As  to  the  Proportion  of  Lime 
and  Sand  to  be  us’d  in  making 
common  Mortar,  there  are  dif¬ 
ferent  Opinions. 

Vitruvius  lays,  you  may  put 
three  Parts  of  Dug  (or  Pit- 
Sand)  to  one  Part  of  Lime  ;  but 
if  the  Sand  be  taken  out  of  a 
River,  or  out  of  the  Sea,  then 
two  Parts  of  it,  and  one  of 
Lime.  He  alfo  adds,  that  if 
to  the  River  or  Sea  Sand,  you 
put  one  third  Part  of  Powder 
of  Tiles  or  Bricks,  it  will  work 
the  better. 

But  Vitruvius's  Proportion 
of  Sand  feems  too  much,  tno’ 
he  fhould  mean  of  Lime  before 
it  is  flak’d-  for  one  Bufhel  of 
Lime  before  ’tis  flak’d,  wi'1 
make  five  Pecks,  after  ’tis 
flak’d. 

About  London  ( where  for 
the  molt  Part  Lime  is  made  of 
Chalk)  they  put  about  ; 6  Bu- 
fhels  of  Pit  Sand  to  25  Bufhcls 
of  Quick  Lime,  that  is,  about 
a  Bumel  and  a  half  of  Sand  to 
a  Bufhel  of  Lime. 

In  lome  Places  they  put  af¬ 
ter  the  Proportion  of  three 
Pecks  of  Sand  to  one  Bufhel 
of  Lime  •  in  other  Places  a  Bu- 
fliel  and  half  of  Sand,  to  a 
Bufhel  of  Lime. 

In  Effeft,  the  Proportion  of 
Lime  to  Sand  in  making  of 
Mortar,  ought  to  be  according 
to  the  goodnefs  or  hadnefs  of 
thefe  Materials,  and  is  there¬ 
fore  rather  to  be  regulated  bv 
the  Judgment  of  experienc'd 
Workmen  in  each  particular 
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Country,  than  by  any  Hated 
Proportions  of  Materials. 

yls  to  the  Method  of  making 
of  Mortar ],  Some  Workmen 
are  of  Opinion  ’tis  the  bell: 
W  ay  not  to  ufe  Mortar  as  loon 
as  it  is  made;  nor  (in  making 
it)  to  make  the  Lime  run  be¬ 
fore  it  is  mix’d  with  the  Sand 
(as  fome  do)  but  rather  to 
throw  the  Sand  on  the  Lime 
while  it  is  in  the  Stones,  before 
it  is  run,  and  lo  to  mix  it  to¬ 
gether,  and  then  to  wet  it ;  by 
which  Means  (they  fay)  it  will 
be  the  Aronger,  and  when  it 
has  lain  a  while  before  it  is 
us’d,  will  not  be  fo  lubjeff  to 
blow  and  blifler. 

Others  advife  to  let  Mortar 
(when  made)  he  in  a  Heap  two 
or  three  Years  before  it  is  us’d, 
which  they  lay,  will  render  it 
the  Aronger  and  better  ;  they 
likewife  fay,  the  tiling  of  Mor¬ 
tar  as  foon  as  ’tis  made,  is  the 
Caufe  of  fo  many  inlufficient 
Buildings. 

Others  advife,  that  in  flak¬ 
ing  of  Lime,  to  wet  it  every 
where  but  a  little  (and  not  to 
over-wet  it)  and  to  cover  every 
Laying  or  Bed  of  Lime  (about 
the  Quantity  of  a  Bufhel)  with 
Sand,  as  you  flake  it;  that  fo 
the  Steam  or  Spirit  of  the 
Lime  may  be  kept  in,  and  not 
fly  awray,  but  mix  it  fclf  with 
the  Sand;  which  will  render 
the  Mortar  confiderablv  Aron¬ 
ger,  than  if  it  were  all  flak’d 
at  firA,  and  the  Sand  thrown 
on  altogether  at  laA. 

2.  That  all  the  Mortar  fhould 
be  well  beaten  with  a  Beater, 
three  or  four  times  over,  before 
it  is  us’d,  by  that  Means  to 

break 
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break  all  the  Knots  of  the  Lime 
well  together-  and  they  fay, 
that  the  Air  which  the  Beater 
forces  into  the  Mortar  at  every 
Stroke,  conduces  very  much 
to  the  Strength  of  it. 

That  when  you  defign  to 
build  well,  or  ufe  flrong  Mor¬ 
tar  for  Repairs,  you  beat  the 
Mortar  well,  and  let  it  lie  two 
or  three  Days,  and  then  beat  it 
well  again,  when  it  is  to  be 
us  d. 

4.  That  Mortar  be  us’d  as 
foft  as  may  be  in  Summer 
Time;  but  pretty  Biff  or  hard 
in  Winter. 

As  to  mixing  and  blending 
of  Mortar,  Mr.  Felibien  of¬ 
fer  ves,  that  the  ancient  Mafons 
were  fo  very  lcrupulous  herein, 
that  the  Greeks  kept  ten  Men 
conflantly  employ’d  for  a  long 
Space  of  Time,  to  each  Bafon, 
which  rendred  it  of  fuch  pro¬ 
digious  hardnefs,  that  Vitru¬ 
vius  tells  us,  the  Pieces  of  Plai¬ 
ner  falling  off  from  old  Walls, 
ferv’d  to  make  Tables. 

And  Mr.  Feltb  ien  tells  us, 
5tis  a  Maxim  among  old  Mafons 
to  their  Labourers,  that  they 
fhould  dilute  it  with  the  Sweat 
of  their  Brow,  i.  e.  labour  it  a 
long  Time,  inflead  of  drown¬ 
ing  it  with  Water,  to  have  done 
the  fooner. 

Mr.  JVorlidge  advifes,  that  if 
you  would  have  your  Mortar 
ilrong,  where  you  cannot  have 
your  Choice  of  Lime,  but  can 
chufe  your  Sand  and  Water, 
not  to  ufe  that  Sand  that 
is  full  of  Dufi ;  for  all  dully 
Sand  makes  the  Mortar  weaker- 
and  the  rounder  the  Sand  is, 
the  ftrongcr  the  Mortar  will  be, 
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as  is  ufually  obferv’d  in  Water 
drift  Sand*  that  it  makes  bet¬ 
ter  Mortar  than  Sand  out  of  the 
Pit. 

Therefore  he  advifes,  that 
if  you  have  Occafion  for  ex¬ 
traordinary  Mortar,  to  wafh 
your  Sand  in  a  Tub,  till  the 
Water,  after  much  ilirring, 
comes  off  clear,  and  to  mix 
that  with  new  Lime,  and  the 
Mortar  will  be  very  flrong  and 
durable.  And  if  the  Water 
be  foul,  dirty,  or  muddy,  the 
Mortar  will  be  the  weaker. 

JVoljius  obferves,  that  the 
Sand  ihould  be  dry  and  fharp, 
fo  as  to  prick  the  Hands  when 
rubb’d-  yet  not  earthy,  fo  as 
to  foul  the  Water  it  is  wafh’d 
in. 

He  alfo  finds  Fault  with  Ma¬ 
fons  and  Bricklayers,  as  com¬ 
mitting  a  great  Error  in  letting 
their  Lime  flacken  and  cool 
before  they  make  up  their  Mor¬ 
tar,  and  alfo  in  letting  their  Mor¬ 
tar  cool  and  die  before  they  ufe 
it;  therefore  he  advifes,  that  if 
you  expeft  your  Work  to  be 
well  done,  and  to  continue 
long,  to  work  up  the  Lime 
quick,  and  but  a  little  at  a 
I  ime,  that  the  Mortar  may 
not  lie  long  before  it  be  us’d.  ' 

So  that  it  appears,  Men  dif¬ 
fer  in  their  Opinions  in  this 
Point ;  fome  affirming  it  to  be 
belt  to  work  up  the  Mortar 
new,  and  others,  not  till  it  has 
Iain  a  long  Time. 

A  certain  Author  tells  us, 
that  an  experienc’d  Malon  told 
him,  that  being  at  work  at 
Fridge -F  lace ,  (at  the  Lord 
ylbergavenys)  at  Fant  in  Suffer, 
thev  would  have  him  make 
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ufe  of  Mortar  that  had  been 
made  four  Years.  But  when 
he  came  to  try  it,  he  faid  it  was 
good  for  Nothing,  becaule  it 
was  fo  very  hard,  that  there 
was  no  tempering  it.  Upon 
which,  a  certain  Jefuite  (who 
refided  in  the  Houfe,  and  had 
been  a  great  Traveller )  told 
him,  that  to  his  Knowledge  at 
feveral  Places  beyond  Sea,  they 
always  kept  their  Mortar  20 
Years  before  they  us’d  it*  but 
then  this  Mortar  was  kept  in 
Cifterns  for  the  Purpofe,  and 
always  moift. 

The  Ancients  had  a  Kind  of 
Mortar  lo  very  hard  and  bind¬ 
ing,  that  after  fo  long  a  Dura¬ 
tion,  *tis  next  to  impoffible  to 
feparate  the  Parts  of  feme  of 
their  Buildings;  tho’  there  are 
iome  who  afcribe  that  exccffive 
Strength  to  Time  and  Influen¬ 
ces  of  certain  Properties  in  the 
Air,  which  is  found  to  harden 
fome  Bodies  very  furprifingly. 

‘Jje  Lore  obferves,  that  the 
beft  Mortar  is  that  made  of 
■ Puzzucli ;  adding,  that  it  pe¬ 
netrates  black  Flints,  and  turns 
them  white. 

The  Lime  us’d  in  the  an¬ 
cient  Mortar  is  faid  to  be  burnt 
from  the  hardeft  Stones,  and 
even  the  Fragments  of  Marble. 

As  for  thelcaling  (or  crimp¬ 
ing)  of  Mortar  out  of  the 
Joints  of  Stone  and  Brick- 
Walls,  fome  are  of  Opinion  it 
proceeds  from  the  badncls  of 
the  Sand  or  Lime,  or  both, 
as  well  as  from  the  Seafon  of 
Year  when  Work  is  done. 

Befides  the  common  Mortar 
us’d  in  laying  Stones,  Bricks, 
*$c,  there  are  lcvcral  other 
Kinds,  as 
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White  Mortar ,  us’d  in  Plai- 
Bering  the  Walls  and  Ceilings, 
which  are  often  firft:  plaiflcrcd 
with  Loam,  and  is  made  of  Ox 
or  Cow  Hair,  mix’d  and  tem¬ 
per’d  with  Lime  and  Water, 
without  any  Sand. 

The  common  Allowance  in 
making  this  Kind  of  Mortar  is 
one  Bufhel  of  Hair  to  fix  Bu- 
ihels  of  Lime*  the  Hair  ferves 
to  keep  the  Mortar  from  crack- 
mg  •  binding  it,  and  holding 
it  ft  ft  together. 

i  he  Mortar  us’d  in  mak- 
king  Water  Courfes,  Cifterns, 
STc.'is  very  hard  and  durable, 
as  may  be  fecn  at  Rome  at  this 
Day.  It  is  us’d  not  only  in 
Building  of  W  alls,  but  alfo 
in  making  of  Cifterns  to  hold 
W  ater,  and  all  manner  of  W  a¬ 
ter  Works,  and  alfo  in  finifhing 
or  Plaiftcnng  of  Fronts,  to  re- 
prefent  Stone  Work. 

There  are  two  Kinds  of  it, 
the  one  is  compounded  with 
Lime  and  Hogs  Greafe,  and 
mixt  wiih  the" Juice  of  Figs* 
and  the  other  is  of  the  fame 
Ingredients ,  but  hr*s  liquid 
Pitch, added  to  it,  and  is  firft: 
wet  or  flak'd  with  W  ine,  and 
then  pounded  or  beaten  with 
HogsGieafe,  and  Juice  of  Figs. 

That  which  has  Pitch  in  it, 
is  eafily  diltirguifh’d  from  the 
other  by  its  Colour*  and  what 
is  plaiflcrcd  with  this  Kind  of 
Mortar,  is  walk’d  over  with 
Li nfe ed  Oil. 

Mortar  for  Furnaces,  &r.  is 
made  with  red  Clay,  wrought 
in  W  ater,  wherein  Horfc  Dung 
and  Chimney  Soot  has  been 
fteep’d,  by  which  a  Salt  is 
communicated  to  the  W  ater, 
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binding  the  Clay,  and  making 
it  fit  to  endure  the  Fire  :  This 
Clay  ought  not  to  be  too  fat, 
led  it  Jhould  be  fubjefl  to 
Chinks  5  nor  too  lean  or  Tandy, 
lelt  it  Ihould  not  bind  enough. 

Some  Operators  in  Metal, 
ufe  a  Kind  of  Mort  ar  to  plaifter 
over  the  Infide  of  their  Veflels 
in  which  they  refine  their  Me¬ 
tals,  to  keep  the  Metal  from 
running  out  ;  and  this  Kind  of 
Mortar  is  made  with  Quick¬ 
Time  and  Ox-Blood ;  the  Lime 
being  fir  it  beaten  to  powder, 
and  lifted,  and  afterwards  mixt 
with  the  Blood,  and  beat  with 
a  Beater. 

The  Glafs-makers  in  France 
are  faid  to  ufe  a  Sort  of  Mor¬ 
tar  ('for  plaiftcring  over  the  In- 
fides  of  their  Furnaces)  which 
is  made  of  a  Sort  of  Fuller’s 
Earth,  which  is  procur’d  at  3c- 
liere ,  near  Forges,  which  is 
the  only  Earth  in  France  that 
has  the  Property  of  not  melt¬ 
ing  in  this  exceffive  Heat-  and 
alfo  the  Pots  which  hold  the 
melted  Metal,  are  made  of 
this  Sort  of  Earth,  and  will 
lad  a  long  Time. 

Mortar  for  Sun-Dials  on 
"Walls,  may  be  made  of  Lime 
or  Sand  tempered  with  Lin- 
feed  Oil,  and  for  Want  of  Lin- 
feed  Oil,  may  be  made  of 
feumm’d  Milk  •  but  Oil  is  bet¬ 
ter  :  This  Ipread  upon  the\V all, 
will  harden  to  the  hardnefs  of 
a  Stone,  and  not  decay  in  ma¬ 
ny  Years,'  and  will  endure  the 
Weather  fix  times  as  long  as 
the  ordinary  Plaider,  made  of 
Lime  and  Flair  with  Water. 

A  certain  Author  fays  he 
has  knewn  a  very  ftrong  and 


tough  Mortar  (for  a  Sun-Dial 
Plane )  has  been  made  after 
the  following  Manner. 

There  was  taken  five  or  fix 
Gallons  of  Brook  Sand,  and 
dry’d  on  an  Oald*  and  after 
that  fifred  through  a  fine 
fplinted  Sieve,  and  then  mix’d 
vvirh  it  the  fame  Quantity,  or 
rather  lome thing  more  of  fitted 
Lime,  and  a  Gallon  of  Bore- 
ing  (or  Gun)  Dull  lifted  alfo; 
theie  were  all  wetted  and  well 
tempered  with  fix  or  feven 
Gallons  of  icumm’d  Milk,  and 
about  two  Quarts  of  Linfeed 
Oil. 

This  was  laid  on  the  Wall 
firft,  well  wetted  with  Milk ;  but 
this  prov’d  very  troublelome  to 
the  Workmen  to  fet  itfmooth; 
by  Reaion  that  it  dry’d  fo  very 
fhft ;  but  by  keeping  it  often 
i prink  led  with  Milk  ,  and 
imoothing  it  with  the  Trowel, 
it  did  at  fait  fet  with  a  fmooth 
and  1  [lining  Surface. 

But  notwithftanding  all  his 
Care  (as  it  dry’d)  it  crack’d 
pretty  much,  which  might  pro¬ 
bably  proceed  from  the  Want 
of  Hair  to  it  $  it  did  alfo  blow 
Blifters,  tho’  the  Lime  was 
fifred  ;  which  probably  might 
have  been  prevented,  if  the 
Lime  had  been  prepar’d  as  for 
Frefco  Fainting. 

Extraordinary  good  Mortar 
for  Floors ,  Walls ,  Ceilings ,  Zyc. 

Temper  Ox  Blood  and  fine 
Clay  together,  then  lay  the 
lame  in  any  Floor,  or  plaifter 
any  Wall  or  Ceiling  with  it, 
and  it  will  become  a  very 
ftrong  and  binding  Subftance. 
This  is  fa  id  by  fome  to  be 
much  us’d  in  Italy • 

In 
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In  Buildings  one  Part  of 
wafte  Soap  Alhes  mix'd  with 
another  of  Lime  and  Sand, 
make  a  very  durable  Mortar. 

This  Mortar  may  be  made, 
as  it  was  by  a  certain  eminent 
Soap  Boiler,  who  built  himfelf 
a  very  handfome  Houfe  with 
it  in  the  following  Proportions ; 
two  Load  of  wafte  Soap  Allies, 
one  Load  of  Lime,  one  Load 
of  Lome,  and  one  of  Sand. 

Another  Perlon  of  the  fame 
Trade  us’d  only  Lime  and 
Soap  -  Allies  ,  tempered  and 
wrought  together  for  Mortar  * 
with  which"  he  laid  both  the 
Foundations, Chimnies, and  their 
Tunnels,  in  his  Dwell ing-houfe 
in  Southwark  ;  which  have  en¬ 
dur’d  and  ftood  out  thofe  Storms 
which  have  overturn’d  many 
other  Tunnels,  both  new  and 
old,  which  were  built  with  com¬ 
mon  Mortar. 

It  is  true  indeed,  this  kind 
of  Mortar  is  fomewhat  rough  in 
the  laying,  and  more  lliarp  and 
fretting  to  the  Fingers  than 
common  Mortar -which  may  be 
the  Realon  why  it  is  fo  much 
neglected  and  decry'd  by  Work¬ 
men. 

But  thefe  two  Inconveniences 
might  be  ealily  remedied-  and 
indeed  its  Roughnels  is  fo  far 
from  being  a  Fault,  that  it  is 
rather  an  excellent  Quality  in 
the  Mortar.  But  this  may  be 
remedied,  by  grinding  or  ftamp- 
ing  the  Soap-Allies  (which  are 
in  hard  Cakes)  to  a  line  Pow¬ 
der,  before  they  are  mix’d  with 
the  Sand,  which  willfoon  bring 
it  to  a  fmooth  Temper. 

Nor  will  theCharge  be  much  * 
the  Profit  of  one  Day’s  Labour 
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will  anfwer  the  Charge  of  three 
Mens  Wages,  in  the  Difference 
of  Price  that  will  be  found  be¬ 
twixt  one  Load  of  thefe  Alhes 
and  one  Hundred  of  Lime. 

Secondly ,  As  to  the  Sharp - 
nefs  wherewith  it  offends  the 
Workmens  Fingers,  that  may 
be  avoided  by  wearing  Glbves 
(without  which  they  feldom 
lay  any  Brick  at  all)  to  avoid 
the  like  Effefts  which  they 
find  in  Lime. 

Or,  for  an  affured  Remedy 
in  thefe  Cafes  ;  thefe  Alhes  may 
be  re-imbib’d  in  Water  for  a 
confiderable  Time,  till  more  of 
their  Salt  be  extracted  from 
them  *  and  then  much  of  their 
fretting  Nature  being  taken 
away,  they  will  be  found  to  be 
gentle  enough. 

For  laying  Files,  in  fbme 
Places  they  make  a  kind  of 
Mortar  of  Lome  and  new  Horfe 
Dung  well  tempered  and  mix’d 
together:  And  this  is  by  fome 
Workmen  accounted  a  good, 
ftrong,  and  cheap  Mortar,  which 
is  more  iuitable  to  Tiles  than 
the  common  Mortar  made  with 
Lime  and  Sand,  which  they  fay 
corrodes  and  frets  the  Tiles,  and 
caufes  them  to  fcale  and  fly  to 
pieces;  which  this  does  not. 

For  the  plaiftering  the  Fronts 
of  FToules  in  imitation  of  Brick¬ 
work  ;  Some  Workmen  make 
Mortar  for  this  fort  of  Work,  cf 
Powder  of  Brick,  fharn  Sand 
and  Lime,  and  fome  red  Oker. 
Some  Houfes  plaiftered  with 
this  kind  of  P-aifter,  look  very 
well,  tho  they  have  been  done 
20  or  30  lears,  and  may  be 
taken,  by  one  pafling  by,  for  z 
Brick  Houle,  tho’  it  be  only 
Timber 
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Timber  plaiftered  over.  The 
Workman  has  for  this  fort  of 
Work  commonly  i  s.per  Yard, 
only  for  Workmanfhtip. 

How  much  allow'd  to  a  Rod 
of  ‘Brick-work ,  or  a  Square  of 
fileing.~\  Workmen  ufually  al¬ 
low  a  Hundred  and  half  (or  $77 
Bufhels)  of  Lime,  and  two 
Load  (or  72  Bufhels  of  Sand) 
to  make  Mortar  enough  for  a 
Rod  of  Brick-work. 

And  forTileing;  fourBufhels 
of  Lime,  and  fix  or  eight  Bufhels 
of  Sand,  will  make  Mortar 
enough  for  laying  1000  of  Tiles, 
which  is  about  a  Square  and 
a  half  •  fo  that  a  Square  of 
Tileing  will  take  up,  for  Mor¬ 
tar,  about  2-f  Bufhels  of  Lime, 
and  about  five  Bufhels  of  Sand. 

A  Caution.  ]  It  is  a  general 
Caution  in  all  Parts  of  a  Build¬ 
ing,  that  where  either  Stones 
or  Bricks  are  contiguous  to 
W  ood,  they  ought  to  be  laid, 
dry,  or  without  Mortar  •  be- 
caule  Lime  and  Wood  are  un- 
fociable$  the  Lime  very  much 
corroding  and  decaying  the 
Wood. 

MORTOISE?  [in  Carpen- 
MORTISE  i  try ,  &c.  ]  is 
a  kind  of  Joint,  wherein  a  Hole 
or  Incifion  of  a  certain  Depth 
is  made,  in  the  Thickncis  of  a 
Piece  of  W  ood,  which  is  to  re¬ 
ceive  another  Piece,  call’d  a 
Tenon. 

MOSAIC  WORK?  Isa  cu- 
MOSAIQUE  5  nous 
Piece  of  W  ork,  or  an  Affcm- 
blage  of  Marble,  pretious  Stones, 
Pebbles,  Pieces  of  Glafs,  Ifc. 
alio  Cockles  and  Shells  of  va¬ 
rious  Colours,  cut  lquare,  and 
cemented  on  a  Ground  of  Stuck, 
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&c.  in  imitation  of  the  natural 
Colour  and  Degradation  of 
Painting. 

As  to  the  Name  Mofaic , 
fome  derive  it  of  Mufaicum. ,  as 
that  is  of  Mufivum ,  as  it  was 
call’d  among  the  Romans.  Sc ali- 
ger  derives  it  of  Moufan ,  Gr.  and 
imagines  the  Name  was  given 
to  this  Sort  of  Work,  as  being 
fine  and  ingenious. 

Mofaic  Work  feems  to  have 
taken  its  Origin  from  Ravin*. 
The  fine  EfFeffc  and  Ufe  of 
Pavements,  compos’d  of  Pieces 
of  Marble  of  different  Colours, 
fo  artfully  and  neatly  join’d  to- 
ether,  that  when  the  Work  is 
ry,it  may  be  polifh’d,  and  the 
whole  make  a  very  beautiful 
and  folid  Body,  .which  being 
continually  trodden  upon  and 
wafh’d  with  Water,  was  not  at 
all  damag’d,  gave  the  Hint  to 
the  Painter,  who  in  a  little 
Time  carried  the  Art  to  a 
much  higher  Degree  of  Per- 
fe£hon,  fo  as  to  reprefent  Fo¬ 
liages,  and  Grotefque  Pieces 
of  various  Colours  on  a  Ground 
of  Marble,  either  white  or 
black. 

In  fine,  the  good  Effe£l  of 
this  Kind  of  Work  in  Pave¬ 
ments,  being  oblerv’d,  and  alfo 
its  Quality"  of  refilling  Water, 
Artifts  proceeded  farther,  and 
alfo  lin’d  W  alls  with  it,  beau¬ 
tified  with  various  Figures,  for 
adorning  Temples,  and  other 
publick  Buildings. 

But  Nature  not  having  pro¬ 
duc’d  a  futficient  Variety  of 
Colours  for  them  in  Marbles  to 
reprefent  ail  Kinds  of  Objects, 
they  bethought  themfelves  of 
counterfeiting  them  wath  Glafs 
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and  Metal  Colours,  they  hav¬ 
ing  given  Teints  of  all  Manner 
ot  Dolours,  to  an  infinite  Num¬ 
ber  of  Pieces  of  Glais  and  Me¬ 
tals  to  counterfeit  Stones  of  va¬ 
rious  Colours,  the  Defign  fuc- 
ceeded  fo  well  5  the  Workmen 
arrang’d  them  with  fo  much 
Art,  that  their  Mofaic  feem’d 
to  almoll  vye  with  Paintings. 

This  Way  of  reprelenting 
Objefls  having  this  Advantage 
that  it  refills  the  Injuries  of  the 
Air  as  well  as  Marble  it  felf- 
and  even  grows  more  beautiful 
by  Time*  which  effaces  all 
other  Kinds  of  Paintings. 

But  the  Moderns  have  gone 
beyond  the  Ancients  ;  and  fet- 
ting  afide  Materials  of  Glafs 
and  Metals  %  have  intermixt 
with  the  fineft  Marbles,  the 
richeft  of  precious  Stones*  as 
A^ats%  Cornelian 5,  Emeralds , 
LapiSy  i turquoifeSy  &c. 

So  that  the  Mofaic  Work  of 
Glafs  and  Metals,  is  now  little 
in  Ufe  ;  tho’  even  they  are  of 
a  lurprifing  Beauty  and  Dura- 
blenefs  :  But  that  which  is  in 
the  mod  common  Ufe,  is  that 
of  Marble  alone;  the  Mofaic 
of  precious  Stones  being  fo 
very  coitly,  that  fcarce  any 
but  very  fmall  Works  are  made 
with  them  :  As  Ornaments  for 
Altar-Pieces,  Tables  for  rich 
Cabinets, 

Tho’  out  of  thefe  mull  be 
excepted,  that  fumptuous  Cha¬ 
pel  of  the  Dukes  of  'Jufcany\ 
which  has  been  fo  long  in  Hand, 
and  which,  if  it  be  ever  finifh’d, 
will  be  a  noble  Monument  cf 
the  Magnificence  and  Piety  of 
thofe  Princes,  as  well  as  the 
Patience  and  Addrcfs  of  the 


Workmen  employ’d  in  that 
Work. 

Mofaic  Work  of  Glafs. 

This  Work  is  begun  with 
little  Pieces  of  Glais,  which 
they  provide  of  as  many  diffe¬ 
rent  Colours  as  poffible. 

For  this  Purpofe  the  Glafis- 
Makers  Furnaces  being  prepar’d 
and  put  in  Order,  and  the  Pots 
or  Crucibles  full  of  the  Matter 
of  which  Glafs  is  made,  or 
rather  of  Glafs,  already  made  ; 
they  put  what  Colours  they 
think  proper  into  each  Cruci¬ 
ble,  always  beginning  with  the 
weakelt,  and  augmenting  the 
Strength  of  the  Colours  from 
Crucible  to  Crucible,  till  they 
come  to  the  deepell  Shade  or 
Teint,  much  after  the  Manner 
of  mixing  Oil  Colours  on  a 
\ T alette .  W  hen  the  Glais  has 
been  well  melted  and  ting’d  with 
all  the  Colours  to  Perfection, 
the  Crucibles  are  taken  hot  out 
of  the  Furnace,  and  the  Glais 
is  poured  on  a  finooth  Marble, 
and  fo  cut  into  Slices  of  an 
Inch  and  an  half  thick. 

Then  with  an  Inilrument 
which  the  Italians  call  Sore  a  di 
Cane ,  they  make  fomc  Pieces 
fquare,  and  others  of  different 
Figures  and  Sizes,  accordingas 
the  Defign  requires. 

The  Pieces  are  orderly  dif- 
pofed  m  Cafes ;  as  in  Painting 
in  Frefco  it  is  ufual  to  range  all 
the  different  Teints  in  Shells, 
and  according  to  their  Colour. 

If  they  would  have  a  Gold 
Colour,  either  in  the  Ground 
of  the  Painting,  or  in  the  Or¬ 
naments,  or  the  Draperies,  they 
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take  fome  of  the  Pieces  of  Glafs, 
form’d  and  cut  in  the  Manner 
before  mentioned.  Thefe  they 
moiften  on  one  Side  with  Gum 
Water,  and  afterwards  lay  Leaf 
Gold  on  it. 

They  then  put  this  Piece,  or 
feveral  Pieces  at  a  time,  on  a 
Fire-lhovel,  which  they  place 
in  the  Mouth  of  the  furnace, 
after  having  fir  ft  covered  them 
with  another  hollow  Piece  of 
Glafs. 

Here  they  continue  till  fuch 
Time  as  they  become  red  hot  5 
after  which  the  Shovel  is  drawn 
Out  all  at  once,  and  the  Gold 
becomes  fo  firmly  attach’d  to 
the  Glafs,  as  never  afterwards 
to  be  feparated  from  it. 

Now,  to  apply  thefe  fever al 
Pieces,  and  to  form  a  Picture 
out  of  them,  they  have  a  Car¬ 
toon  or  Defign  firft  drawn:  This 
is  transfer’d  on  the  Ground  or 
Plainer  by  calking,  as  in  pain¬ 
ting  in  F ref co. 

As  this  Plaifter  is  to  be  laid 
thick  on  rhe  Wall,  it  will  con¬ 
tinue  frefh  and  foft  a  confider- 
able  time  ;  fo  that  there  may 
be  enough  prepared  at  once  to 
ftrve  three  or  four  Days. 

This  Plaifter  is  compofed  of 
Lime,  made  of  hard  Stone,  with 
Brick  Duft  made  very  fine, 
Gum  Tragacanth,  and  Whites 
ot  Eggs.  When  this  has  been 
prepar’d  and  laid  on  the  Wall, 
and  the  Defign  of  what  is  to  be 
reprefented  drawn  on  it,  they 
take  out  the  little  Pieces  of 
Glafs  with  Plyers,  and  range 
them  one  after  another,  ftill 
keeping  ftri&ly  to  the  Light 
and  Shadow,  different  Teinrs 
and  Colours  before  reprefented 


in  the  Defign;  prefling  or  flat¬ 
ting  them  down  with  a  Ruler; 
which  both  finks  them  within 
the  Ground,  and  at  the  fame 
time  renders  the  Surface  even. 

After  this  manner,  in  much 
Time,^  and  an  almoft  infinite 
deal  of  Trouble,  they  at  length 
fimih  the  W  ork  ;  which  is  ftill 
the  more  beautiful  as  the  Pieces 
of  Glafs  are  the  more  uniform, 
and  ranged  at  more  equal 
Heights. 

Some  of  thefe  Pieces  have 
been  executed  with  fo  much 
Juftnefs,  that  they  appear  as 
fmooth  as  a  Table  of  Marble; 
and  as  finifh’d  and  as  mafterly  as 
a  Painting  in  Frefco ;  with  this 
Advantage,  that  they  have  a 
fine  Lullie,  and  will  laft  almoil 
for  ever. 

The fineft:  Wrorksofthis  Kind 
that  have  been  prefervedto  our 
Time,  and  thofe  from  which 
the  Moderns  have  retriev’d  the 
Art,  which  was  almoft  loft,  are 
thofe  of  the  Church  of  St.  Ar¬ 
nes,  formerly  the  Temple  of 
- 'Bacchus  at  Rome ;  a tPifa,  Flo¬ 
rence,  and  other  Cities  of  Italy. 

The  moft  eftcemed  among 
the  Works  of  the  Moderns,  are 
thofe  of  Jofeph  cPine,  and  the 
Chevalier  Lanfranc ,  in  the 
Church  of  St.  ‘Peter  at  Rome  : 
But  there  are  aifo  very  good 
ones  at  Venice. 

Mofaic  Work  of  Marble  and 
precious  Stones . 

Thefe  two  Kinds  of  Mofaic 
bear  fo  near  a  Relation  to  each 
other  as  to  the  manner  of 
working,  that  to  avoid  Repe¬ 
tition,  I  Bull  give  them  both 
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under  one  •  obferving  by  the 
way,  wherein  the  one  is  diffe¬ 
rent  from  the  other. 

Mofaie  of  Marble  is  us’d  in 
large  Works,  as  in  Pavements 
of  Churches,  Bafililks  and  Pa¬ 
laces  5  and  Incrullation  and  van- 
neering  the  Walls  of  the  fame 
Edifices. 

As  to  Mofaie,  of  or  with 
Stones,  efyccwWy  preciousStones, 
it  is  only  ufed  in  (mall  W  orks, 
as  has  been  before  obierv’d. 

TheGround  of MofaicW  orks, 
wholly  of  Marble,  is  ufually 
a  maffive  Marble,  either  white 
or  black.  On  this  Ground  the 
Defign  is  cut  with  a  Chifel, 
having  been  firll  calked. 

W hen  it  has  been  dug  of  a 
fufheient  Depth,  i.  e .  an  Inch, 
or  more,  'tis  filled  up  with 
Marble  of  a  proper  Colour,  firll 
contourniatea  or  fafhioned  to 
the  Defign,  and  reduc’d  to  the 
Thicknefs  of  the  Indentures 
with  various  Inilruments. 

To  make  the  Pieces  thus  in- 
ferted  into  the  Indentures,  hold 
the  feveral  Colours  which  are 
to  imitate  thofe  of  the  Defign, 
they  ufe  a  Stuck  compofed  of 
Lime  and  Marble  Dull  •  or  a 
Maftick  ;  which  different  work¬ 
men  prepare  different  ways; 
after  which  the  Work  is  half 
polifh’d  with  a  kind  of  foft 
Stone. 

The  Figures  being  mark’d 
out,  the  Painter  or  Sculptor 
himfelf  draws  with  a  Pencil  the 
Colours  of  the  Figures  not  de¬ 
termined  by  the  Ground,  and 
in  the  fame  manner  makes 
Strokes  or  Hatchings  in  the 
Places  where  the  Shadows  ought 
to  be  5  and  when  he  has  en¬ 


graven  with  the  Chifel  all  the 
Strokes  thus  drawn,  he  fills 
them  up  with  a  black  Maftick, 
compos’d  partly  of  Burgundy 
Pitch,  poured  on  hot  •  after¬ 
wards  taking  off  what  is  fuper- 
fluous,  with  a  Piece  of  foft 
Stone  or  Brick  $  which  together 
with  Water  and  beaten  Cement 
takes  away  the  Maftick,  po- 
lifhes  the  Marble,  and  renders 
the  Whole  fo  even,  that  it 
feems  as  if  it  confilted  but  of 
one  intire  Piece. 

It  is  this  kind  of  Mofaie  that 
is  feen  in  the  pompous  Church 
of  the  Invalids  at  ‘Paris,  and 
the  fine  Chapel  at  Verfailles 
and  with  which  fome  intire 
Apartments  of  that  Palace  are 
incruftated. 

As  for  Mofaie  Work  of  pre¬ 
cious  Stones ,  other  and  more 
delicate  Inilruments  are  re¬ 
quired,  than  thofe  that  are  ufed 
in  Marbles  $  as  W  heels,  Drills, 
Tin-plates,  &c.  fuch  as  Lapi¬ 
daries  and  Engravers  on  Stone 
ufe. 

As  none  but  the  richeft  Mar¬ 
bles  and  Stones  enter  thisW  ork, 
in  order  to  make  them  go  the 
farther,  they  are  fawn  into  the 
thinneft  Leaves  that  can  be, 
fcarce  exceeding  half  a  Line  in 
Thicknefs.  The  Block  that  is 
to  be  fawn,  is  fattened  firmly 
with  Cords  on  the  Bench,  only 
raifed  a  little  on  a  Piece  of 
W  ood  of  one  or  two  Inches 
high. 

The  Saw  is  directed  by  two 
iron  Pins,  which  are  on  one 
Side  of  the  Block,  and  which 
alfo  ferve  to  fallen  it*  which 
with  the  Pieces  fo  lawn  are  put 
into  a  Vice  contrived  for  that 
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Purpofe ;  and  with  a  kind  of 
Saw,  or  Bow,  made  of  fine  Brafs 
Wire,  bent  on  a  Piece  ot  lprmgy 
Wood,  together  with  Emery 
ileep’d  in  Water,  the  Leaf  is 
gradually  fafiiioned,  by  follow¬ 
ing  the  Strokes  of  the  Defign 
made  on  Paper,  and  glued  on 
the  Piece. 

When  there  have  been  Pieces 
enough  faitened  to  form  an  in¬ 
tire  Flower,  or  fome  other  Part 
of  the  Defign,  they  are  ap¬ 
plied.  The  Ground  that  fup- 
ports  this  Alofaic ,  is  ufually  of 
Free  Stone.  The  Matter  where¬ 
with  the  Stones  are  joined  to¬ 
gether,  is  a  Mailick,  or  kind  of 
Stuck,  laid  very  thin  on  the 
Leaves  as  they  are  fafiiioned  • 
and  the  Leaves  in  this  State 
are  applied  with  Pliers. 

If  any  Contour  or  Side  of  a 
Leaf  be  not  either  rounded 
enough  or  fquared  enough  to 
fit  the  Place  where  it  is  to  be 
ufed  •  when  ’tis  too  large,  ’tis 
bi-ought  down  with  a  Brais  File 
or  Rafp  •  and  when  too  fmall, 
is  manag'd  with  a  Drill  and  other 
Inilruments  ufed  by  Lapidaries. 

I*he  Manner  of  making  Mofaic 
Work  of  Gypfum, 

The  Gypfum  is  a  kind  of 
courfe  Talc,  or  a  fiiining  tranf- 
parent  Stone  found  in  the  Quar¬ 
ries  of  Montmartre  near  ‘Paris, 
among  the  Stones  dug  out  of 
that  Quarry,  with  which  the 
PI  aider  of  Paris  is  made.  It 
is  different  from  the  Plaiiler  5 
but  retains  the  Name  the  Ro¬ 
mans  gave  the  Plaiiler,  viz, 
Gypfum, 


A  kind  of  artificial  Marbles 
are  made  of  this  Stone,  calcin’d 
in  a  Kiln,  and  pounded  in  a 
Mortar,  and  afterwards  finely 
lifted.  Thefe  Marbles  imitate 
precious  Stones  •  and  of  theie 
they  compofe  a  kind  of  Mofaic 
Work  •  which  does  not  fall  far 
Ihort,  either  in  Durablenefs  or 
Vivacity,  of  the  natural  Stones  5 
and  befides,  it  has  this  Advan¬ 
tage,  that  it  admits  of  conti¬ 
nued  Pieces  or  Paintings  of  in¬ 
tire  Compartments,  without  any 
vifible  Joinings. 

Some  make  the  Ground  of 
Plaiiler  of  Paris  5  others  of 
Free  Stone.  If  it  be  made  of 
Plaiiler  of  Paris ,  it  is  fpread 
on  a  wooden  Frame,  of  the 
Length  and  Breadth  of  the  Work 
it  is  defigned  for,  and  about  an 
Inch  and  half  in  Thicknefs. 
This  Frame  is  fo  contrived 
that  the  Tenons  being  only 
joined  to  the  Mortoifes  by  An¬ 
gle  Pms,  they  may  be  taken 
afunder,  and  the  Frame  de¬ 
mounted  when  the  Plaiiler  is 
dry. 

This  Frame  is  covered  on  one 
Side  with  a  ilrcng  linen  Cloth, 
nail’d  all  around  •  w7hich  being 
plac’d  horizontally,  with  the 
Cloth  at  the  Bottom,  is  filled 
with  Plaiiler  pafs’d  through  a 
wide  Sieve. 

The  Plaiiler  being  grown 
half  dry,  the  Frame  is  fet  up 
perpendicular,  and  let  iland  fo, 
till  it  is  quite  dry  5  and  then  is 
taken  out,  by  difmounting  the 
Frame. 

In  this  Kind  of  Alofaic ,  the 
Ground  is  the  moil  important 
Part. 
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The  Method  of  preparing 
this  lifted  Gypfum ,  which  is  to 
be  appjy’d  on  this  Ground,  is 
by  diflolving  and  boiling  it  in 
Lngliflj  Glue,  and  afterwards 
mixing  with  it  the  Colour  that 
it  is  to  bear :  The  Whole  being 
work’d  up  together  in  the  or¬ 
dinary  Confidence  of  a  Plaifter  • 
and  then  it  is  taken  and  lpread 
on  the  Ground  five  or  fix  Inches 
thick. 

This  is  to  be  obferv’d  :  If  the 
Work  be  fuch  as  that  Mould¬ 
ings  are  requir’d,  they  are 
form’d  with  Gouges  and  other 
Inftruments. 

On  this  Plaifter  thus  co¬ 
lour’d  like  Marble  or  precious 
Stone,  and  which  is  to  ferve  as 
a  Ground  to  a  Work,  either  of 
Lapis ,  Agate,  Alabafter,  or  the 
like,  the  Defign  to  be  repre- 
fented  is  drawn  ;  having  been 
firft  pounced  or  calked,  to  hol¬ 
low  or  imprefs  the  Defign;  the 
fame  Inftrument  is  us’d  as  is 
us’d  by  Sculptors*  the  Ground 
on  which  they  are  to  work  not 
being  much  lefs  hard  than  Mar¬ 
ble  it  felf.  Tbe  Cavities  being 
thus  made  in  the  Ground,  are 
filled  up  with  the  fame  Gypfum 
boil’d  in  Glue;  only  differently 
colour’d  :  And  after  this  man¬ 
ner  are  the  Colours  in  the  Ori¬ 
ginal  reprefenred. 

That  they  may  have  the  ne- 
ceffary  Colours  and  Teints  at 
hand,  they  firft  temper  Quan¬ 
tities  of  the  Gypfum  with  the 
feveral  Colours  in  little  Pots. 

When  they  have  thus  filled 
the  Defign,  and  render’d  it  vi- 
fible  by  half  polifhing  it  with 
Brick  or  fofc  Stone,  they  go 
over  it  again,  cutting  fuch  Places 


as  are  either  to  be  weaker  or 
more  fhadowed,  and  filling  them 
with  Gypfum  ;  which  is  re¬ 
peated  till  all  the  Colours  ad¬ 
ded  one  after  another,  repre- 
lent  the  Original  to  the  Life. 

The  W  ork  being  finilh’d,  is 
fcowred  with  fort  Stone,  Sand, 
and  Water;  then  with  Pumice, 
and  poliih’d  with  a  wooden 
Muller  and  Emery. 

Laftly,  the  Luftre  is  given  it 
by  imearing  it  over  with  Oil, 
and  rubbing  it  a  long  Time 
with  the  Palm  of  the"  Hand ; 
which  gives  it  a  Luftre  nothing 
inferior  to  that  of  natural  Mar¬ 
ble. 

If  it  be  only  requir'd  to  make 
a  variegated  Table,  or  other 
Work  of  feveral  Colours,  with¬ 
out  Mo  fate  Figures,  the  Pro- 
cefs  is  fomewhat  different. 

To  perform  this,  they  only 
prepare  feparately  as  many 
different  Colours  as  the  Work 
requires,  in  Imitation  of  Mar¬ 
ble  ;  Thefe  are  put  into  large 
Pans  or  Bowls,  and  alter  they 
have  been  incorporated  in  the 
Gypfum  and  Glue  Water,  they 
take  a  Trowel  full  of  each,  and 
difpofethem  in  a  Trough  with¬ 
out  any  Order;  then  without 
mingling  them,  and  only  by 
cutting  or  eroding  the  Gypfum 
of  each  Trowel  once  or  twice 
with  each  of  the  Reft,  they 
give  them  that  beautiful  Con- 
fufion,  which  makes  the  Value 
of  natural  Marbles:  Of  thele 
they  make  their  Tables,  or  lay 
them  in  a  Mould,  according  to 
the  Work  to  be  done. 

MOSS  [us'd  in  Tilting].  In 
iome  Places  in  the  Country, 
they  lay  Tiles  in  Mofs  inftead 
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of  Mortar  :  But  this  is  dis¬ 
prov'd  by  fome  Workmen,  be¬ 
cause  they  (ay,  in  windy,  wet 
Weather,  when  the  W  et,  Ram, 
Slow,  or  Sleet  is  driven  under 
the  Tiles  in  the  Mofs,  if  a  Froft 
follows  while  the  Tiles  are  wet, 
it  then  freezes  the  Mofs,  and 
fo  raifes  the  Tiles  out  of  their 
Place. 

MOTION  is  a  continual  and 
fucceflive  Mutation  of  Place, 
and  is  either  Abfolute  or  Rela¬ 
tive. 

r.  Abfolute  Motion  is  the 
Changd  of  the  Locus  Ahf  lutus 
of  any  moving  Body  $  and  there¬ 
fore  its  Celerity  will  be  mea- 
iured  by  the  Quantity  of  the 
Abfolute  Space,  which  the 
moveable  Body  hath  run  thro  . 
But, 

2.  Relative  Motion ,  is  a  Mu¬ 
tation  of  the  Relative  or  Vul¬ 
gar  Place  of  the  moving  Bod\ , 
and  fo  hath  its  Celerity  ac¬ 
counted  or  meafured  by  the 
Quantity  of  Relative  Space, 
which  the  moveable  Body  runs 
over. 

2.  All  Motion  is  of  it  felf 
reClilmear,  or  made  according 
to  ilrait  Lines,  with  the  fame 
conftant  uniform  Velocity,  if 
no  external  Caufe  makes  any 
Alteration  in  its  Direction. 

4*  P  two  Bodies  moving 
uniformly,  go  with  unequal  Ve¬ 
locities,  the  Spaces  which  will 
be  paffd  over  by  them  in  une¬ 
qual  Times,  will  be  to  one 
another  in  a  Ratio,  compounded 
of  that  of  the  Velocities,  and 
that  of  the  Times. 

5.  The  Motions  of  all  Bo¬ 
dies,  are  as  the  Rectangles  un¬ 
der  the  Velocities,  and  the 
Vo  L.  II. 


Quanties  of  Matter. 

6 .  The  Motions  of  Bodies 
included  in  a  given  Space 
among  themfelves,  will  not  be 
changed  by  the  Motion  of  that 
Space  uniformly  forwards  in  a 
lira  it  Line. 

7.  Every  Body  will  continue 
in  its  Stare,  cither  of  Kell  or 
Motion  uniformly  forward  in  a 
right  Line,  unlefs  it  be  made 
to  change  that  State  by  lomc 
Force  imprels’d  upon  it. 

8.  The  Change  of  Motion  is 
proportionable  to  the  moving 
Force  imprefs’d,  and  is  always 
according  to  the  Dire&ion  ol 
that  Right  Line,  in  which  the 
F  orce  is  impreh’d. 

9.  The  Quantity  of  an) 
Motion  is  difcoverable  by  rlit 
joint  Confidcration  of  the  Quan¬ 
tity  of  Matter  in,  and  the  Ve 
locity  of  the  moving  Body 
for  the  Motion  of  any  whole  1 
the  Sum  of  the  Motions  of  al 
the  Parrs. 

10.  The  Quantity  of  Mo 
tion  which  isfound  by  takim 
either  the  Sum  of  the  Motion 
made  the  lame  Way,  or  rhe 
Difference  oi  thofe  which  ar 
made  the  contrary  Ways  is  no 
at  all  changed  by  the  ACtion 
of  the  Bodies  one  upon  anorher 

ri.  In  all  kind  of  Morion 
whatever,  Rolling,  Sl’dinr 
uniform,  accelerated  or  retard 
ed,  in  right  Lines  or  in  Curves 
&r.  the  Sum  of  the  Foret 
which  produce  the  Motion  r 
all  Parrs  of  irs  Duration,  is  ai 
ways  proportionable  to  the  Sun 
of  the  Paths  or  Lines,  whic 
all  the  Points  of  the  movin 
Body  delcribe. 

1 2.  The  ProduCl  of  the  Du 

F  ratic 
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ration  of  all  uniform  Motion, 
multiply'd  by  the  Force,  which 
began  the  Motion,  is  always 
proportional  to  the  Product 
made  by  the  Path  or  Line  of 
Motion,  multiply’d  by  the 
Mals  or  Quantity  of  Matter  in 
the  moving  Body. 

MOTION  [in  Mechanicks] 
Is  the  oppofite  to  the  Reft,  it  is 
either  general  or  particular, 
and  thofe  are  either  Regular 
or  Irregular. 

Motion  in  general,  is  the 
Change  of  a  Thing }  and  when 
that  Change  is  made  in  the 
Quantity,  it  is  call’d  an  In v 
creafe  or  Diminution. 

.Again,  when  the  Change  is 
made,  in  Refpe£l  to  Place,  it 
is  call’d  Tlace  Motion ,  or  Lo¬ 
cal  Motion. 

Local  MOTION?  [in  Me- 
‘JPlace  MOTION  5  chanicks ] 
is  the  change  of  Place,  or  it  is 
the  continual  Paflage  of  a  Bo¬ 
dy  that  moves  from  one  Place, 
as  the  Paflage  of  the  Body  A, 
from  the  Place  B,  into  the 
Place  C.  For  by  its  being 
mov’d  to  C,  it  has  chang’d  its 
Place  from  B  to  C. 


Q _ 

c 


d 
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Secondly ,  If  the  Body  A,  as 
it  moves  to  C,  goes  through 
equal  Spaces  in  equal  Times, 
then  its  Motion  is  laid  to  be 
equal  *  that  is,  if  B  d  is  =  d  e, 
and  the  Body  A  pafs  from  B  to 
dy  in  the  fame  1  ime  as  it  dees 
from  d  to  e,  then  it  will  have 
pais’d  through  equal  Spaces  in 
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equal  Times,  whereby  its  Mo¬ 
tion  is  laid  to  be  regular  or 
equal . 

But  if  the  Body  A  had 
mov’d  from  d  to  e,  in  lefsTime 
than  it  did  from  A  to  dy  then 
its  Motion  had  been  irregular  $ 
becaufe  it  would  have  paft’d 
through  equal  Spaces  in  une¬ 
qual  Times. 

Hence,  (as  G  a  Ulceus  obferves) 
an  irregular  Motion  is  natural 
to  all  heavy  Bodies,  which  he 
juftly  terms  a  Motion  uniformly 
accelerated ,  as  a  Body  dropt 
from  the  Top  of  a  Steeple  to 
the  Earth,  which  in  equal 
Times,  pafles  through  unequal 
Spaces. 

That  is  to  fay,  that  dividing 
the  Time  it  takes  up  in  falling 
into  equal  Spaces,  as  Minutes, 
Seconds,  The  Velocity  of 
the  falling  Body  at  the  End  of 
the  fecond  Minute,  &c.  is  dou¬ 
ble  what  it  was  at  the  |£nd  of 
the  firft,  being  reckon’d  from 
the  Point  or  Beginning  of  its 
Reft  or  Fall. 

And  that  the  Velocity  which 
it  acquires  in  the  third  Minute, 
&c.  is  triple  of  that  which  it 
had  at  firft.  And  the  Velocity 
of  the  fourth  Minute.  &c.  four 
times  that  of  the  firft,  and  fo 
on  in  like  Proportion  of  all 
other. 

Thus  if  in  the  firft  Minute  a 
Body  falls  from  a  to  in  the 
fecond  Minute  it  will  have  fal¬ 
len  to  cy  and  have  pafs'd  thro’ 
three  times  the  Space  of  a  h, 
which  with  the  Space  a  £,  i# 
equal  to  four,  wnich  is  the 
Square  of  two,  the  Number  of 
Minutes. 

Firft 
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a  d 


Firft  Minute 

Second  Minute 

Third  Minute 

d\\ 

Fourth  Minute 

ell 

Fifth  Minute 

Sixth  Minute 


A{ain . 

At  the  End  of  the  third  Mi¬ 
nute  it  will  have  fallen  to  D, 
and  have  pafs’d  through  five 
times  the  Space  a  b ,  which 
with  the  Space  a  by  and  b  ey  is 
equal  to  9,  which  is  the  Square 
of  ;,  the  Number  of  Minutes 
or  Time  of  falling  •  and  fo  in 


3\ 
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like  Manner  of  all  other  Mi¬ 
nutes, 

Hence  it  follows,  that  the 
Spaces  through  which  Bodies, 
fall,  are  as  the  Squares  of  the 
Times  or  Minutes,  &c.  in  fall¬ 
ing  ;  that  is  if  in  one  Minute 
a  Body  falls  one  Foot. 


Then  in  ^  ^  h. 

^  7  f 


8 
9 

to 

55 


It  will  have 
fallen 


<  l 

<s4 

81 

IOO 

.  &c. . 


From  the 
'oint  of  Reft. 


Hence  it  is  evident  that  the  which  are  the  Difference*  of 
Increaie  of  Morion  in  every  the  Squares,  1,-4,  9,  16,  25, 
Minute,  i£c.  is  according  to  3 6,  l$c. 
the  Series  of  the  uneven  Num-  By  the  fourth  Trap.  6  Lib. 
bers,  1.  3,  5,  7,  9,  ii,  Euclid,  fimilar  v  are  to  one 

F  t  anothci 
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another,  ns  the  Squares  of  their 
Komolcgus  Sides;  one  may 
ccnfider  the  Spaces  pafs'd  thro’ 
in  equal  Minutes  as  Ivnular  Tri¬ 
angles  v  and  the  Minutes  and 
Velocities  -as  the  homologous 
Sides  of  thofc  Triangles. 


This  is  cafily  underftood  by 
the  Triangular  Figure  above, 
w  hich  is  fuppos  d  to  be  the 
Space  pals’d  through  by  the 
Body  falling,  which  for  Exam¬ 
ple  Sake,  is  iuppols’d  to  have 
fallen  in  four  Seconds  of  Time, 
whofe  Meafure  is  reprefented 
by  the  Side  A  B,  equally  di 
vided  at  ])  E  F  B  into  four  =r 
Parts  ;  and  the  Bafe  B  C  fhall 
hkewife  reprefent  the  Velociry 
which  the  Body  has  acquir’d 
in  falling. 

Now  as  each  of  the  equal 
Parts,  A  J),  D  E,  E,  F,  and 
F  B,  represent  one  Second  of 
Time  ;  fo  hkewife,  if  B  C  be 
divided  into  tour  equal  Parrs, 
as  B  G,  G  H,  HI,  and  I  C, 
each  of  thofe  Parrs,  will  re- 
]  relent  one  Degree  of  Velo- 
ci.y,  becaufe  ’tis  fiippos’d,  that 
tlie  Velocities  and  Seconds  in¬ 
ert  ale  continually  in  the  fame 
Proportion. 

If  from  the  Points  T  H  G, 
von  draw  *R  lghr  L  mew  p  irallel 
to  A  C,  and  to  A  B,  alio  inter¬ 
locking  A  ,j>  in  the  Points  I)  E 


F,  and  A  C  in  the  Points  M 
L  K,  the  Triangle  ABC  will 
be  divided  into  1 6  lit  le  Tri¬ 
angles  one  to  another,  and 
each  iimilar  to  A  h  C. 

Now  fince  A  D  re pre ferns 
the  firft  Second  of  Time,  and 
D  M  the  fi rib  Degree  of  Velo¬ 
city  :  therefore  the  Triangle 
ADM,  will  reprefent  the 
Space  which  the  Body  has 
pafs’d  through  in  the  firft  Se¬ 
cond,  with  one  Degree  of  Ve¬ 
locity. 

So  likewife  the  Line  A  E, 
repreienring  the  Second  of  the 
Fall  of  the  laid  Body,  the  Line 
E  L  will  repreient  tne  Velocry 
which  the  Body  has  acquir  d  in 
falling  the  Second  Second  of 
Time,  and  the  Triangle  A  EL 
wjll  reprefent  the  Space  that 
the  Body  has  pafs’d  thro’ with 
two  Degrees  ot  Velocity,  which 
triangular  Space  A  EL  is  equal 
to  four  Times  A  D  becaufe 

the  v  a  is  =  equal  to  the  y  m> 
and  the  triangle  m,  is  equal  to 
the  y  v,  and  the  Triangle  n  is 
equal  to  the  y  o,  therefore 
the  v  A  E  L,  is  equal  to  four 
times  the  y  A  DM,  and  fo  in 
like  Manner  of  all  other  equal 
Spaces  of  Time. 

Hence  it  is  evident,  that, 
the  Velocity  with  which  heavy 
Bodies  defeend,  is  according  to 
the  Squares  of  their  Times , 

So  whatever  Space  a  Body 
pafles  through,  by  falling  in 
one  Second,  or  one  Minute. 

So  many  times  that  fir  ft  Space 
the  Bcd\  falls,  are  equal  to  the 
Square  cf  irs  times. 

That  is,  if  a  Bodv  falls  ore 
Foot  in  one  Mirire,tPen  it  will 
have  fallen  loo  Boot  in  io  Mm 

mites, 
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nutes,  and  144  Foot  in  12  Mi¬ 
nutes,  becaufe  100  is  the 
Square  of  10,  multiply ’d  by 
10,  and  144  is  the  Square  of 
12,  multiply ’d  by  1  2. 

MOULD  [in ,  fechanic  Arts'] 
A  Cavity  artfully  cut,  with  De- 
fign  to  give  its  Form  or  Imprei- 
iion  to  fome  lotier  Matter  ap¬ 
plied  therein,  and  are  Inftru- 
ments  of  great  ufe  in  Sculpture, 
Foundety,  &c. 

Workmen  employ'd  in  melt¬ 
ing  the  mineral  or  metallic 
Glebe  dug  out  of  Mines,  have 
each  their  feveral  Mould,  to  re¬ 
ceive  ihe  melted  Metal  as  it 
comes  out  of  the  Furnace  ;  but 
different  according  to  the  Di- 
veriiry  of  Metals  and  Works. 

In  the  Gold  Mines  they  have 
Moulds  for  Ingots,  in  Silver 
Mines  for  Bars,  in  Copper  or 
Lead  Miners  for  Pigs  or  Sal¬ 
mons,  in  Tin  Mines  for  Pigs 
and  Ingors,  and  in  Iron  Mines 
for  Sows,  Chimney- Backs,  An¬ 
vils,  Caldrons,  Pots,  and  other 
large  Urenfils  and  Merchandi¬ 
zes  of  Iron,  which  are  here 
calt,  as  it  were  at  the  firft 
Hand.  See  Centre. 

MOULDINGS  [in  Archi¬ 
tecture]  arc  Projcdlures  beyond 
the  naked  of  a  Wall,  Col  umn, 
W  ainlcot,  the  Affcmbluge 
of  which,  forms  Cornishes, 
Door-Cafes,  and  other  Pieces 
of  Architecture,  which  only 
ferve  for  Ornament;  whether 
they  be  fquare,  round,  itrair  or 
crooked  :  (Jr  thefe  there  are 
levcn  Kinds  more  coniiderable 
than  the  Reft,  viz.  the  TJou- 
the  Talon  or  Hed\  the 
Ovolo,  or  Round;  the 

Tli.:/:,  rlvv  A:1  regal,  the  T),,~ 


tide,  and  the  Cavetto. 

Some  Mouldings  arc  crown’d 
with  a  Fillet ,  others  are  wirh- 
our,  as  the  Tiowine ,  'Talon, 
Ovolo ,  Torus ,  Scotia ,  AJlragal, 
Gula ,  Corona ,  &c. 

Again,  Some  are  adorn’d 
with  Sculptures,  either  hol¬ 
lowed,  or  m  Relievo. 

M  ul din^s  [in  Architecture} 
arc  what  Letters  are  in  Writing. 
By  the  various  Difpofitions  and 
Combinations  of  Mouldings, 
may  be  made  an  infinite  Num¬ 
ber  of  different  Profiles  for  all 
Sorts  ot  Orders  and  Compel!  - 
tions,  regular  or  irregular,  and 
yet  all  the  Kinds  of  Moulding 
may  be  reduc’d  to  three,  viz. 
iquare,  round,  and  mixed  ;  i.  e. 
compos’d  of  the  other  two. 

For  this  Reaion,  thofe  who 
iiivenred  the  Gorhick  Architec¬ 
ture  ^  revolving  to  recede  from 
thefe  per  left  Figures,  and  af¬ 
fecting  to  ufe  others  lefs  per- 
teif,  to  dtlhnguifh  their  Archi¬ 
tecture  from  the  Antique,  in¬ 
troduc’d  a  new  Set  of  whimfi- 
cal  Mouldings  and  Ornaments. 

Regular  A'ouLdings  are  ei¬ 
ther  large,  as  TJourincs,  Ovo - 
los.  Galas  Halo  ’>*,•  Scotia's,  -See. 
or  final  1,  as  Fillets,  A  trawls. 
Conges  c. 

Mr.  Le  Clerc  fays,  that  Or¬ 
naments  are  nor  always  us’d  on 
Mouldings ,  barely  to  innch 
them,  but  fo.nctimcs  alfo  to 
inrich,  and  fbmerimes  alro  to 
diftinguifh  them  the  better 
from  one  another. 

As  the  Generality  of  Afo^ld- 
/  W,  and  in  particular  thorc  of 
(.01-fin  es  are  only  illumin’d  bv 
Reflection,  they  would  be  fre¬ 
quently  confounded  and  loff.  if 
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they  were  all  fimple  and  uni¬ 
form  5  but  a  few  Ornaments 
cut  fome  one  Way,  and  fome 
another,  diftinguim  them  ad- 
vantageoufly  from  each  other. 

Thus  the  Eggs  have  a  noble 
Effeft  underneath  the  Larmier 
of  the  Ionick  Order,  or  un¬ 
derneath  the  fquare  Member, 
whence  the  Mcdillions  proceed 
in  the  Corinthian,  as  in  his  Fi¬ 
gure  6 7  3  becaufc  thofe  Orna¬ 
ments,  being  cut  ttrong  and 
bold,  make  an  agreeable  Dif¬ 
ference  between  the  Mouldings 
that  accompany  them. 

Among  thefe  Ornaments, 
fome  ftand  prominent  from  the 
Mouldings ,  and  others  are  cut 
within  them,  as  may  be  ob- 
ferv’d  in  the  feverai  }  igurts  of 
his  1 1 8  Plate. 

Ornaments,  he  fays,  are  not 
to  be  bettow’d  indifferently 
every  where  upon  Mouldings  5 
fome  Members  or  Mouldings , 
mutt:  be  referv’d  plain  to  fet  off 
the  Kelt,  and  without  the  Sim¬ 
plicity  and  Plainnefs  of  thele, 
the  Richnefs  of  Ornaments 
would  only  make  a  Confufion 
in  Archireflure,  a  fenfible  Pi¬ 
ttance  of  wh’ch  we  have  in  the 
Corinthian  Profile  taken  from 
the  Baths  of  iDiorltjian ,  and 
mention'd  in  the  Parallel  of 
M.  de  Chambray.  The  Corona 
for  Inftance,  is  the  'fir ft  matter 
MoiliingWi  the  Cor  niche,  which 
will  not  admit  of  Ornaments, 
the  Faces  of  the  Jtrr  hit  rave, 
the  Fillets ,  lift  or  Ziftcls,  the 
yfjlragal,  and  all  the  Parts  of 
the  Tiafe. 

^  MOULIN  FT  Meehan  irk  s'] 
Misus’d  tofignify  a  Roller ,  which 
being  crofsd  with  2  Levers ,  is 


ufually  apply’d  to  Cranes,  Cap- 
ttans  and  other  Sorts  of  Engines 
of  the  like  Nature,todraw  Cords 
and  raife  Stones,  Timber  &  fuch 
like  heavyMaterials.  Alfoa  kind 
of  ‘‘Turn-Stile  or  woocten  Crofs , 
which  turns  horizontally  upon  a 
Stake  fix’d  in  the  Ground, and  is 
ufually  plac’d  inPaffages  to  keep 
out  Horfes,  and  oblige  Paffcng- 
ers  to  go  and  come  one  by  one. 

MOVEMENT  [in  Mecha- 
nicks’]  is  the  fame  that  is  by  lome 
call’d  wJutometon,  and  with  us 
fignifies  all  thofe  Parts  of  aClock, 
Watch  or  any  luch  curious  En¬ 
gine,  which  are  in  Motion,  carry 
on  the  Defign,  or  anlwer  the 
Find  of  the  Inftrument. 

MULT  ANGULAR  Figure 
or  Body,  is  one  that  has  many 
Angles  or  pointed  Corners. 

MULTILATERAL  [  in 
Geometry']  is  faid  of  thofe  Fi¬ 
gures  which  have  more  than 
four  Sides  or  Angles. 

MULTINOMIA  L  J?o0^,[in 
Mat  hem  a  ticks ]  are  fuch  as  are 
compos’d  of  many  Names, 
Parrs  or  Members. 
MULTIPLE  ?  [inArirh- 
MULTIPLEX  i  metickl 
a  Number  which  comprehends 
fome  other  Number  level al 
Times. 

Thus  6  is  a  Mnl ,  iple  of  2  3  or 
which  is  the  fame 3  2  is  a  quo¬ 
ta  Part  of  6  3  2  being  contained 
in  6 ,  ;  times,  and  thus  12  is  a 
Ale. triple  of  6 ,  4,  3,  and  com¬ 
prehends  the  firtt,  twice 3  the 
fecond,  three  Times,  and  the 
third,  four  times. 

Multiple  F report u on ,  is 
when  the  antecedent  being  divid¬ 
ed  by  the  Confcqucnr,  the  Quo¬ 
tient  is  more  than  Unity  3  and 

the 
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the  Reafon  of  the  Name  is,  be- 
caufe  the  Confequent  muft  be 
multiply’d  by  the  Index  or  Ex¬ 
ponent  of  the  Ratio  to  make  it 
equal  to  the  Antecedent. 

Thus  1 2  is  the  Afultiple  in 
Proportion  to  4,  becaufe  being 
divided  by  4,  the  Quotient  is 
3,  which  is  the  Denomination 
of  the  Ratio  5  and  the  Confe¬ 
quent  4  being  multiply’d  by  3, 
makes  the  Antecedent  12, 
wherefore  3,  is  the  Sub-multi¬ 
ple  of  12. 

A  Sub-multiple  Number  is 
that  contain’d  in  the  Multiple , 
thus,  the  Number  1,2,  and  3, 
are  Sub-multiples  of  6  and  9. 

MULTIPLICAND  [in  A- 
ritbmetick']  is  the  Number  to 
be  multiply 'd. 

MULTIPLICATOR  is  the 
Number  by  which  you  multi¬ 
ply, or  the  Number  multiplying. 

MULTIPLICATION,  is  in 
general,  the  taking  or  repeat¬ 
ing  of  one  Quantity,  as  often 
as  rhere  are  fuppes’d  Unites  in 
the  other  Number  •  the  Num¬ 
ber  multiply’d  is  call'd  the 
Multiplicand ,  the  Number  mul¬ 
tiplying,  the  Afultiplicator ,  and 
that  which  is  found  or  produc’d 
is  call'd  the  ‘ProduEf. 

Multiplication  is  only  a 
compendious  Addition,  effect¬ 
ing  at  once,  what  in  the  ordi¬ 
nary  Way  of  Addition  would 
require  many  Additions;  for 
the  Multiplicand  is  enly  added 
to  itfelf  or  repeated  as  often  as 
the  Unites  of  the  Multiplica¬ 
tor  do  exprefs  it. 

Thus  if  6  were  to  be  multi- 
pi  y'd  by  4,  the  Produft  is  24, 
which  is  the  Sum  arifing  from 
the  Addition  of  6  four  times  to 
^ielf. 
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In  all  Multiplication,  as  ris 
to  the  Multiplicator,  fo  is  the 
Multiplicand  to  the  Produft. 

CrOlS  Mu  LT1P  LI  cation, 
or  Multiplication  of  Feet  and 
Part*. 

Example  1.  Let  7  Feet  9 
Inches  be  multiply’d  by  3  Feet 
6  Inches. 

F  I. 

7  9 

2 _ 6 

a  3  3  Pcs. 

3  10  6 


27  16 


Ftyjl,  multiply  9  Inches  by 
3,  laying  2  times  9  is  27  Inches, 
which  make  2  Feet  3  Inches; 
let  down  3  under  Inches,  and 
carry  2  to  the  Feet,  faying  3 
times  7  is  21,  and  2  that  I  carry 
makes  233  let  down  23  under 
the  Feet. 

Then  begin  with  6  Inches, 
favxng,  6  times  9  is  54  Parts  3 
which  is  4  Inches  and  6  Parts  3 
fet  down  6  Parrs,  and  carry  4, 
faying  6  times  7  is  42,  and  4 
that  I  carry  is  4 *  Inches,  which 
is  3  Foot  10  Inches,  which  let 
down,  and  add  all  up  together, 
and  the  Produfl  will  l>e  27 
Feet,  1  Inch,  and  6  Parts. 

Exam  fie  2.  Multiply  7  5 
Feet  7  Inches,  by  9  Feet  8 
Inches. 


p. 

I. 

75 

7 

9 

8 

*80 

3 

50 

4:8 

73° 

7  :  8 

F  4  Firfi, 
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Firjl ,  Multiply  by  9  Feet, 
fa) mg  9  times  7  is  63,  which 
is  5  Feet  3  Inches;  let  down  3 
and  carry  5,  faying  9  times  5 
is  45,  and  5  I  carry  is  50;  fet 
down  6  and  carry  5,  faying  9 
times  7  is  63,  and  5  that  I  car¬ 
ry  ;s  58,  let  down  58,  and  pro¬ 
ceed  to  multiply  by  8  Inches, 
faying,  8  times  7  is  >6,  the 
twelves  in  5 5  are  4  times,  and 
there  remains  8;  fet  8  in  a 
Place  to  the  right  Ffand,  and 
carry  4;  then  multiply  7  5  by 
g,  and  the  Produtt  is  6^0,  and 
4  that  I  carry  is  <*04,  which 
divided  by  12,  the  Quotient  is 
so  Feet,  and  4  remains;  then 
fet  down  50  Feet  and  4  Inches, 
and  add  all  together,  and  you 
will  find  the  Product  750  Feet, 
7  Inches,  8  Parts. 

I  fl  all  f  ew  another  Way  of 
working  the  laft  Example, 
which  in  my  Opinion  is  better 
and  more  expeditious,  when 
there  are  more  Figures  than 
one  in  the  Feet,  thus. 

F.  I. 

75  7 

y  .  8 

580  3 

25  :  2:4 

2  s  :  2:4 

7  Q  :  7  *  S 

Multiply  vy  9  Feet  fir  It,  as 
above  directed  ;  then  inftcad  of 
multiplying  by  8  Inches,  let 

the  8  Inches  be  narted  into  fuch 
aliquot  cr  even  Parts  of  a  Foot, 
as  you  find  to  be  contain’d  in 
that  Figure ;  if  you  take  iuch 
Parts  of  the  Multiplicand  and 
add  them  to  the  former  Pro- 
ciuft,  the  Sum  will  give  the 

Anlwer, 


Thus  8  Inches  may  be  parted 
into  4  and  4,  becauie  4  is  the 
third  Part  of  12.  So  that  if 
you  take  the  third  Part  of  75 
Feet  7  Inches,  and  fet  it  down 
twice  and  add  all  together,  the 
Sum  will  be  7;o  Feet  7  Inches 

8  Parts,  the  fame  as  before. 

Thus,  lay  how  often  3  in  7, 

which  is  twice,  let  down  2  •  then 
becauie  twice  3  is  5,  fay  6  out 
of  7,  and  there  remains  1,  for 
which  you  mull  add  10  to  the 
5,  and  it  makes  15;  then  the 
;  in  r  s  are  5,  fet  down  5,  and 
becauie  3  times  5  is  15,  there 
is  c  remains- 

Then  go  to  the  7  Inches, 
faying  the  threes  in  7  are  twice  ; 
let  down  2  in  the  Inches;  and 
because  twice  3  is  but  5,  take 
6  out  oi  7,  and  there  remains 
i  Inch,  which  is  12  Paris,  then 
the  threes  in  12  are  4  times, 
and  o  remains.  So  rhe  third 
Part  of  7  5  Feet  7  Inches,  is  25 
Feet,  2  Inches,  4  Parts;  which 
fet  down  again,  and  add  all  to¬ 
gether  ;  and  the  Sum  will  be 
7:0  Feet,  7  Inches,  8  Parts, 
the  fame  as  before. 

Example  3.  I  ct  91  Feet  8 
Inches,  be  multiply’d  by  8  Feet 

9  Inches. 


F. 

I. 

9  7 

:  8 

8 

:  9 

481 

4 

48 

:  10 

24 

:  5 

854 

:  7 

Pegin  firft  to  multiply  8 
Feet,  faying  8  times  8  is  64 
Inches,  that  is  5  Feet  4  Inches; 
fet  down  4  Inches  and  carry  5, 

facing 
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flying,  8  times  7  is  5 6,  and  .5 
1  carry,  is  615  fetalawtrx  and 
carry  6,  faying  8  times  9  is  7?, 
and  ^  l  carry  is  78,  which  let 
down :  Then  inftcad  of  multi¬ 
plying  by  9  Inches*.  take  the 
Aliquot  Parts  of  12,.  which  9 
makes,  whjch  is  6  and  2,  6  In¬ 
ches  being  half  12,  and  3  the 
fourth  Part}  therefore  Hike 
the  half  of  97  Feet  8  Inches, 
which  is  48  Feet  so  Inches* and 
becaufe  3  is  half  of  6,  you  may 
take  the  half  of  48  Feet  r  In¬ 
ches,  which  is  24  Feet  5  Inches  ; 
add  all  up  together,  and  the 
Sum  is  854  Feet  7  Inches. 

Example 4.  Multiply  75  Feet 
9  Inches,  by  17  Feet  7  Inches. 
F.  I. 

75  9 

17  7 


525 

75 

25 

:  3  1 

18 

:  11  3 

8 

:  6 

4 

'■  3 

*331 

:  11:3 

In  this  Example,  becaufe 
there  are  more  than  12  Feet  in 
the  Multiplier,  therefore  I  frit 
multiply  the  75  by  17  Feet, 
then  becaufe  the  Aliquot  Parts 
in  7  Inches  are  4  and  3,  that  is, 
<1  third  and  a  fourth,  take  the 
third  Part  of  7  s  Feet  9  Inches, 
which  is  2  5  Feet  3  Inches,  and 
the  fourth  Part  thereof  is  18 
Feet  ir  Inches,  3  Parts,  and 
then  the  Aliquot  Parrs  of  9  In¬ 
ches,  are  6  and  3,  that  i>  a  half 
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and  a«f6^rfh  ;  therefor^  I  tike 
hail  17  Feet,  which  is  8  Feet  6 
Inches,  and  wiq  fourth,  is  4  Feet 
3  Inches  (not  meddling  with 
the  7  Inches,  bccaute  that  was 
multiply  d  into  the  9  before) 
then  add  all  rhefo  together,  and 
the  Sum  is  1331  Feet*  11  In¬ 
ches,  3  Parts. 

Example  5.  l  et  87  Feet  5 
Inches,  be  -niultiply’d  by  3  c 
Feet  &  Inches. 


F 

87 

35 

1. 

••  s 
:  8 

p. 

435 

261 

29 

:  1  , 

.  8 

1 1 

:  8  : 

:  0 

2 

:  1 1 

:  0 

3 1 1 7 

:  jo 

:  4 

Work  this  as  the  laft  Exam¬ 
ple;  after  you  have  multiply ’d 
the  Feet,  then  take  the  Ali¬ 
quot  Parts  of  8  Inches,  which 
is  two  thirds ;  therefore  take 
the  third  Part  of  87  Feet  5  In¬ 
ches,  which  is  29  Feet,  1  Inch, 
8  Parts ;  fet  this  down  twice  3 
then  the  Aliquot  Parts  of  s  In¬ 
ches,  are  4  and  i,  that  is;  a 
thi  d  Part  and  a  twelfth  Part; 
therefore  rake  a  third  Part  of 
35,  which  is  11  Feet  8  Inches, 
and  a  twelfth  Part  of  3  5  Feet, 
is  2  Feet  11  Inches;  fet  all 
thefc  one  under  another,  and 
add  them  together,  and  the 
Sum  will  be  3117  Feet,  r-o  In¬ 
ches,  4  Parts. 

Example  6 .  Multiply  25$ 
Tcct 


M  U 
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Inches. 


Feet  i  laches,  by  48  Feet  t z  3  Parts ;  ft t  down  3  under  the 

Parts,  and  carry  2,  faying  3 
times  5  is  15,  and  2  I  carry,  is 
17,  that  is  1  Foot  5  Inches, 
fet  down  5  Inches  and  carry  i, 
and  fay  3  times  7  is  2 1,'  and  1 
l  carry  is  22  $  fet  down  12  Feet. 


F. 

\s? 


I. 

2 

II 


205072 

1036 

129 

:  7 

P 

86 

:  4- 

:  8 

3i 

:  7 

:  2 

8 

:  0 

:  0 

12677 

:  6 

:  10 

Firft.  Multiply  the  Feet; 
then  take  the  Aliquot  Parts  of 
ix,  which  will  be  6  4  and  1  ; 
that  is,  a  half,  a  third,  and  a 
twelfth  ;  therefore  take  the 
half  of  259  Feet,  2  Inches, 
which  is  129  Feet  7  Inches, 
and  a  third  Part  is  8<f  Feet  4 
Inches  8  Parts  s  and  the  twelfth 
Part  of  259  Feet  2  Inches,  is 
21  Feet  7  Inches  2  Parts  for 
becaufe  1  is  the  fourth  Part  of 
4)  you  may  more  readily  take 
the  fourth  Part  of  F^et,  4 
Inches  8  Parts)  which  is  alfo 
21  Feet,  7  Inches,  2  Parts  ; 
then  add  all  together,  and  the 
Sum  will  be  12(^7  Feet,  6  In¬ 
ches  and  10  Parts. 

To  multiply  Feet,  Inches 
and  Parts. 

Example  1.  Multiply  7  Feet 
5  Inches,  9  Parts,  by  3  Feet, 
5  Inches,  3  Parts. 

In  this  Example  I  firft  be¬ 
gin  with  3  Feet,  and  there 
multiply  7  Feet,  5  Inches,  9 
farts;  firft  I  fay,  3  tunes  9  is 
27  Parts,  that  is  a  Inches  and 


F. 

7  • 
3 

I. 

'  5 

:  5 

P. 

:  9 
:  3 

22 

:  5 

:  3  S. 

3 

1 

:  4  :  9  T 

1 

:  10  :  5  :  3 

25  = 

.  8 

:  6:2:3 

Then  begin  with  5  Inches, 
faying,  5  times  9  is  45,  which 
is  45  Seconds,  which  make  3 
Parts  and  9  Seconds ;  fet  down 
9  Seconds  a  Place  towards  the 
right  Hand,  and  carry  3  Parts, 
faying  5  times  j  is  25,  and  3  I 
carry  is  28,  wnich  is  2  Inches 
and  4  Parts;  let  down  4  Parts, 
and  carry  2,  faying  5  times  7  is 
35,  and  1  I  carry  is  37,  which 
is  3  Feet  and  1  Inch;  fet  down 
the  3  Parts  and  1  Inch,  and 
begin  to  multiply  by  3  Parts, 
faying  3  times  9  is  27  thirds, 
that  is  z  Seconds  and  3  Thirds  ; 
fet  down  3  Thirds  and  carry  2, 
laying,  3  times  5  is  15,  and  2  I 
carry  is  17,  that  is  1  Part  and 
5  Seconds ;  fet  down  5  Seconds 
and  carry  1.  Saying  3  times  7 
is  21,  and  r  I  carry,  is  22  j 
which  is  1  Inch  and  10  Parts, 
which  let  down  and  add  all 
up  together,  and  the  Produft 
will  be  25  Feet,  8  Inches,  C 
Parts,  2  Second*,  and  3  Thirds. 

You 
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You  are  to  take  Notice,  that 
in  multiplying  Feet ,  Inches  and 
Farts,  &c.  if  Feet  be  multi¬ 
ply’d  by  Feet ,  the  Product  is 
Feet^  and  Feet  multiply  \1  by 
Inches,  the  Produft  is  Inches , 
and  the  twelfth  Parr  is  Feet  ^ 
and  Farts  multiply’d  by  Feet , 
the  Product  is  Farts ,  and  the 
twelfth  Part  thereof  is  Inches  ; 
Farts  multiply’d  by  Inches , 
the  Produft  is  Seconds ,  and  the 
twelfth  Part  thereof  is  Farts ; 
and  Farts  multiply’d  by  Farts , 
the  Produft  is  Thirds,  and  the 
twelfth  Part  thereof,  is  Seconds. 

So  that  if  you  begin  to  mul¬ 
tiply  Farts  by  Feet  in  the  firft 
Row,  and  Farts  by  Inches  in 
the  fecond  Row,  and  Farts 
by  Farts  in  the  third  Row,  the 
firft  Figure  in  everv  Row  will 
Hand  a  Place  more  towards  the 
Right  Hand;  as  is  to  be  feen 
in  the  laft  Example. 

Example  2.  Multiply  37  Feet 

7  Inches,  5  Parts,  by  4  Feet, 

8  Inches,  6  Parrs. 

F.  I.  P. 

37*7  :  5 

4:8:6 


1 50 

:  5  : 

:  8 

s 

I  2 

:  6  : 

:  5  : 
:  5 

8 

I  2 

:  6  : 

:  8 

T 

I 

:  6  : 

'  9 

:  8 

:  6 

*77 

:  1 

:  c 

:  0 

:  t> 

Firft.  Multiply  by  4  Feet, 
faying,  4  times  5  is  2 >j,  which 
is  1  Inch  8  Parts;  let  down  8 
and  carry  1,  faying  4  times  7  is 
28,  and  1  I  carry  is  29,  which 
is  2  Feet  5  Inches;  fet  down  5 
Inches,  and  carry  2,  laying  4 
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times  7  is  28,  and  z  I  carried 
is  30;  fet  down  o,  and  carry  3, 
and  fay  4  times  3  is  12,  and  3 
is  1 5 ;  fet  down  j  y. 

Then  begin  with  8  Inches  ; 
but  becaufe  the  Feet  m  the 
MulriplicancTare  more  than  n, 
it  will  be  the  belt  Way  to  work 
for  the  Aliquot  Parts  of  8  5  lb 
here  work  for  4  Inches,  and  let 
that  down  twice,  4  being  the 
third  Part  of  12;  therefore 
take  the  third  Part  of  37  Feet, 
7  Inches,  5  Parts,  which  is  it 
Peer,  6  Inches,  5  Parts,  8  Se¬ 
conds  :  let  this  down  twice. 

Then  begin  with  6  Parts; 
bur  inflead  of  multiplying,  take 
half  37  Feet,  7  Inches,  5  Parts 
(becaufe  6  is  half  12)  and  fet  it 
a  Place  more  to  the  right  Hand ; 
thus  the  half  of  37  Feet,  is  t8; 
which  I  mull  count  18  Inches; 
becaufe  the  Multiplier  is  g 
Parts;  fo  the  half  of  37  Feet, 
7  Inches,  5  Parts,  is  r  Foot,  g 
Inches,  9  Parts,,  8  Seconds,  g 
Thirds;  which  let  down,  and 
add  all  together,  and  the  Sum 
will  be  177  Feet,  r  Inch,  7 
Parrs,  o  Seconds  6  Thirds. 


Example  3.  Multiply  34  Feet 
4  Inches,  7  Parrs,  by'  Feet 
7  Inches,  s  Parts. 


F. 

3ir 

1. 

:  4 

:  7 

P. 

:  7 

5  s 

1 866 

933 

103 

:  9 

:  6  : 

S. 

4. 

•*  7 

1  ' 

8 

•  10 

:  I  : 

9 

T. 

•  7 

:  9  : 

6  : 

4. 

2 

:  r 

:  1 1  : 

4  s 

7 

1 2 

:  O 

0  : 

O  • 

0 

1 

:  0 

:  O  : 

0  : 

9 

9 

:  0  : 

0  • 

c 

LI  40  2 

:  1 

:  4  ; 

11  : 

it 
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In  this  Example,  becaufe  the 
Feet  in  both  the  Multiplicand 
and  Multiplier  are  compound 
Kumbers*  firft  multiply  the 
Feet  one  by  the  other  *  then 
take  the  Aliquot  Parts  of  7  In¬ 
ches,  which  are  4  Inches  and 
that  is,  a  third  and  a  fourth 
Part  $  fo  take  the  third  Part  of 
31 1  Feet,  4  Inches,  7  Parts, 
which  is  103  Feet,  9  Inches,  6 
Parts ,  4  Seconds ,  and  the 
fourth  Part  is  77  Feet,  i0  In¬ 
ches,  1  Parr,  9  Seconds*  fet 
theie  down  one  under  another, 
the  Feet  under  the  other  Feet  * 
then  the  Aliquot  Parts  of  5 
Parts,  are  4  and  1,  that  is  a 
third  and  twelfth  Part*  lo  the 
third  Part  of  3 1 1  Feet,  4  In¬ 
ches,  7  Parts,  is  103  Feet,  9 
Inches,  0  Parts,  4  Seconds* 
but  becaufe  the  Multiplyer  is 
Parts,  it  muft  be  fet  a  Place  to 
the  right  Fland  *  that  is,  the 
1 03  muft  be  Inches,  which  is 
8  Feet  7  Inches*  therefore  I 
take  a  fourth  Part  of  8  Feet  7 
Inches*  therefore  I  fet  down  8 
Feet,  7  Inches,  9  Parts,  6  S e- 
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conds,.  4  Thirds. 

Then  becaufe  r  Inch  is  a. 
fourth  Part  of  4  Inches,  there¬ 
fore  take  a  fourth  Part  of  8 
Feet,  7  Inches,  9  Parrs,  6  Se¬ 
conds,  4  Thirds*  which  is  2 
Feet,  1  Inch,  1 1  Parts,  4  Se¬ 
conds,  7  Thirds,  which  is  the 
fame  as  if  you  had  taken  a 
twelfth  Parr  of  311  Feet,  4  In¬ 
ches  7  Parts. 

Then  for  4  Inches  in  the 
Multiplicand,  lnftead  of  multi¬ 
plying  3<f  Feet  by  it,  take  a 
third  Part,  becaufe  4  inches  is  a 
third  Part  of  12*  lo  the  third 
Part  of  36,  is  12  Feet,  and  the 
Aliquot  Parts  of  7  Parts,  are 
4  and  3,  that  is  a  fourth  and  a. 
third*  fo  the  third  Part  of  3 6 
is  1 2,  which  now  is  12  Inches* 
that  is  1  Foot,  and  the  fourrh. 
Part  is  9  Inches*  add  all  thefe 
together,  and  the  Sum  will  be 
114^2  f  eet,  z  Inches,  4  Parts> 
1 1  Seconds,  1 1  Thirds. 

Example  4.  Multiply  8  Feet, 
4  Inches,  3  Parts,  5  Seconds,  6. 
Thirds,  by  3  Feet,  2  Inches,  7 
Parts,  8  Seconds,  2  Thirds. 


F. 

I. 

p. 

s. 

T 

8 

:  4 

;  3 

:  5  * 

6 

3 

:  3 

:  7 

:  8  : 

2 

25 

:  0 

:  10 

:  4  : 

6 

2 

:  I 

:  0 

:  10  : 

4  : 

6 

4 

:  10 

:  6  : 

0  : 

2 

6 

5 

:  6  : 

10  : 

3 

8  :  0 

1  : 

4  : 

8 

6  :  1 1  ;  0 

27 

:  7 

•  n 

3 

:  5  : 

1  : 

8  : 

8  :  1  r  :  0 

MUMONS 
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M  UN  IONS  [  in  Anbitec- 
/ure]  are  the  fhort,  upright 
Polls  or  Bars,  which  divide  the 
feveral  Lights  in  a  Window 
Frame. 

MURING  is  the  Walling,  or 
the  railing  of  the  Walls  of  a 
Building. 

MUTILATION,  is  a  Term 
apply’d  to  Statues  and  Build¬ 
ings,  where  any  Part  is  want¬ 
ing,  or  the  Ptoje£lure  of  any 
Member  is  broke  off. 

MUTULE  T  in  Architec¬ 
ture}  is  a  kind  of  fquare  Mo* 
dil lion,  fet  under  the  Cornice 
of  the  ‘Doric  Order,  and  fo 
call’d  from  the  Latin  Word 
Mvtulus,  maimed,  or  imper- 
fe£l,  becaule  they  reprefent  the 
Ends  of  Rafters  which  are 
crooked  or  bent,  in  like  Man¬ 
ner  as  the  Beams  or  Joints  are 
reprefented  by  the  Friglyphs 
in  the  Freeze  of  the  fame  Or¬ 
der. 

The  only  Difference  between 
Mutule  and  Afodillion,  confifls 
in  this,  that  the  former  is  us’d 
in  (peaking  of  the  Dor'ick  Or¬ 
der,  and  the  latter  in  that  of 
the  Cor i>  thian . 

M  u  t  u  l  es  ,  M .  leClrrc  makes 
Mutvles  in  the  Entablement  of 
the  Doric  Order,  to  diftinguifh 
it  the  more  from  other  Entable¬ 
ments^  but  alfo  becaufe  they 
agree  very  well  with  the  no- 
blenefs  of  this  Order,  and  add 
Something  of  a  Mafculme 
Beau  tv  to  it. 

Thcfe  who  ufe  Mutvles ,  u- 
fually  make  them  of  the  fame 
Breadth  with  the  Triglyphs, 
but  he  thinks  it  would  be  much 
better,  if  they  were  made  of 
the  fame  Breadth  with  the  Ca¬ 


pitals  of  the  Triglyphs. 

Nor  does  he  run  nis  Mutules 
fo  near  the  Extremity  of  the 
Larmier  or  Drip,  as  is  ufually 
done  5  but  that  he  leaves  a 
Space  of  three  or  four  Minutes 
be  ween  the  two,  that  the  Pro¬ 
file  may  appear  the  more  di- 
lhnftly,  and  he  obferves  the 
fame  Rule  in  the  Modillions . 

N. 

"VTAILS  [in  Building  See. } 
are  lmall  metalline  Mem¬ 
bers,  ferving  to  bind  or  fallen 
the  Parts  together. 

The  feveral  kinds  of  Nails 
are  very  numerous. 

1.  Back  and  bottom  Nails 3 
which  are  made  with  flat 
Shanks  to  hold  fall,  and  not 
open  the  W  ood,  being  proper 
for  nailing  of  Boards  together 
for  Coolers,  for  Guts  to  lave 
Water  under  the  Eves  of  a 
Houfe,  or  for  any  Liquid  Vef- 
iels  made  of  Planks  or  Boards. 

2.  Clamp-Nails  *  thofe  pro¬ 
per  to  faften  the  Clamps  in 
Buildings,  &c.  and  repairing 
of  Ships. 

Clafp- Nails ;  whofe  Heads 
clafping  and  flicking  into  the 
W  ood,  render  the  W  ork  lmooth, 
fo  as  to  admit  a  Plane  over  it, 
they  are  of  two  Kinds,  viz. 
long,  proper  for  fine  Buildings 
of  Fir  and  other  fofr  Wood, 
and  ftrong ,  fit  for  Oak,  and 
other  haid  Wood;  the  Sizes 
are  7 ,  7-f,  8,  13,  13,  15,  18, 
2 r ,  22,  23,  28,  32,  3 6,  and 

40  l.  per  Thouland. 

Of  the  Strong,  the  Sizes  are 
15,  18,  28,  32,  40  /.  per  Thou- 
fand. 

4.  Clench 
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4.  Clench  Nails  are  thole 
commonly  us’d  by  Boar,  Ligh¬ 
ter*  and  Barge-Builders ,  with 
SoveSy  and  often  without,  they 
are  proper  for  any  boarded 
Buildings  that  are  to  be  taken, 
becaule  they  will  drive  with¬ 
out  fplitting  the  \V00d,  and 
draw  without  breaking  $  or  ad¬ 
mit  of  punching  out,  if  rightly 
made.  The  Sorts  are  too  ma¬ 
ny  to  be  here  enumerated;  for 
fine  Work  they  are  made  with 
Clafp- Heads. 

5.  Clout-Nails  y  thefe  are  or¬ 
dinarily  us’d  for  nailing  on  of 
Clouts  to  Axle-Trees,  but  are 
proper  to  fatten  any  Iron  tu 
Wood  5  and  if  made  as  they 
fbould  be,  the  Heads  will  hold 
driving  home,  without  flying. 

The  Sizes  are  4I,  7,  8,  9, 
12.  and  1 5  /.  per  icec. 

6.  Deck- Nails ,  thofe  are 
proper  for  fattening  of  Decks 
in  Ships,  doubbling  of  Ship¬ 
ping,  and  Floors  laid  with 
rlanks  :  They  are  of  two  Sorts, 
Dye-headedy  and  Clafp-headed. 

The  Sizes  are  4,  5,  5^, 

Cy  6{y  7,  8,  and  9  Inches  long. 

7.  Dog- Nails  ;  proper  for 
fattening  Hinges  on  Doors,  £S?r, 
if  righny  made ,  they  will 
hold  the  Hinge  clofe,  with¬ 
out  the  Heads  flying  off,  or 
without  the  Help  of  Botching, 
by  putting  Leather  between 
the  Head  and  the  Hinge. 

The  Size*  arc  $>,  12,  20,  *5, 
30,  40,  60,  80  and  120  /.  per 
Thoufand. 

8.  Flat-Foints  ;  are  of  two 
Kinds,  viz.  LongSy  much  us’d 
in  Shipping,  and  are  very  pro- 

Ser  where  there  is  Occasion  to 
raw  and  hold  fall ,  where 
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there  is  no  Conveniency  to 
clench. 

The  Sizes  are  7f,  8,  9,  ic, 
11,  12,  13,  14,  itf,  18,21,  22, 

23>  if,  4c,  5  5.  75»an<i  no/. 
per  Thoufand. 

The  Short ,  thefe  are  forti¬ 
fied  with  Points  to  drive  into 
Oak  or  other  hard  Wood,  and 
are  often  us'd  to  draw  the  Shcat- 
ing  Boards  to ,  very  proper 
where  Oak  or  other  hard  V,  oed 
is  us’d, 

The  Sizes  arc  j,  9,  18,  2 6, 

}}'  40,  55.  75.  and  no  l.  per 
1  houfand. 

9 •  Jobcnt  Nails  $  thefe  are 
commonly  us’d  to  nail  thin 
Plates  of  Iron  to  Wood;  and 
to  nail  on  fmall  Hinges  for  Cup¬ 
board  Doors,  &c. 

The  Sizes  are  z  and  2  /.  per 
Thoufand. 

10.  Lead  Nails ;  are  us’d 
in  nailing  Lead,  Leather  and 
Canvas  to  hard  Wood. 

The  Sizes  are  4^,  7,  and  8  /. 
per  Thoufand. 

n.  Fort  Nails ;  thefe  are 
commonly  us’d  in  nailing  of 
Hinges  to  the  Ports  of  Ships. 

Thelc  Nails  ought  to  be 
made  ftrong,  bccaule  they  will 
not  admit  of  being  clenched, 
without  prejudicing  the  Lin¬ 
ing;  and  therefore  you  mutt 
talce  Care  to  demand  them  of 
a  juft  Length,  that  they  may 
come  near  through  (fo  as  to 
take  fufficient  Hold)  and  yet 
not  fo  long  as  to  come  quite 
through. 

The  Sizes  are  z{y  3,  42nd 
5  Inches  long. 

1 2.  Found  Nails ;  thefe  arc 
four  fquare  in  the  Shank,  much 
us’d  in  Norfolky  Suffolk,  and 

Ejjex, 


N  A 


N  A 


EJJety  tho*  fcarcc  elfc  where  3 
except  for  Palcmg. 

The  Sues  are,  6d .  8 d.  i od. 
20 d.  and  40 d. 

13.  Ribbing  Nails  3  us’d  for 
fattening  the  Ribbing,  to  keep 
the  Ribs  of  Ships  in  their 
Place  in  Building. 

Thefe  Nails,  if  they  are 
rightly  made,  will  hold  fatt-and 
draw  ealy,  without  injuring  the 
Ribbing  or  Timbers  :  They 
are  alfo  very  ufeful  for  fatten¬ 
ing  of  Timbers  that  are  to  be 
us  d  for  a  while  and  taken 
down  again  for  further  Service. 

The  Sizes  are  5,  5r»  5,  5t, 
,7  it  8,  8  f,  and  9  Inches 
°ng. 

14.  Rofe  Nails  3  thefe  Nails 
are  drawn  four  Square  on  the 
Shank,  and  commonly  in  a 
round  Tool,  as  all  common  id. 
Nails  are,  and  meft  commonly 
id.  and  4 i. 

In  feme  Countries  they  make 
all  their  larger  Sorts  of  Nails 
in  this  Shape 3  but  their  being 
Square  drowneth  the  Iron,  and 
the  Nails  do  not  fhew  lo  fair 
to  the  Eye,  as  thofe  that  are 
laid  upon  the  flat,  but  they  are 
very  lerviccable  if  made  of 
tough  Iron. 

The  Sizes  are  i|,  2,  if,  2^, 

4>  4“4»  4*>  5>  9) 
10,  1  14,  1 5,  17,  18,  24, 

25,  28,  30,  32,  36  and  40/. 
per  Thoufand. 

15.  Rotber  Nails  are  chiefly 
us’d  in  fattening  Rother  Irons 
to  Ships,  thefe  Nails  require 
a  full  Head,  and  to  be  made 
fo  as  ro  hold  fatt  m  the  Wood 
to  the  greareft  Degree,  with¬ 
out  clenching. 

i5.  Round- bead  Nails  3  thefe 


art  .very  proper  to  fatten  tto 
Hinges,  or  for  any  other  Ufe 
where  a  neat  Head  is  requir’d; 
and  it  they  are  made  of  the 
beft  tough  Iron  as  they  ought 
to  be,  are  very  ufeful. 

The  Sorts  are  Tacks,  ai. 
$d.  4 d.  5 d.  6d.  and  8d. 

The  fame  are  tinn’d  for  Cof¬ 
fin  Handles  and  fine  Hinges. 

17.  Scupper  Nails ,  are  much 
us  d  in  fattening  Leather  and 
Canvas  to  Wood,  and  therefore 
require  a  broad  Head,  that 
neicher  may  work  loofe. 

The  Sizes  are  4*  7  and  8  /. 
per  Thou  land. 

18.  Sharp  Nails  are  much 
us’d,  efpecially  in  the  Wefi-In- 
dieSy  they  are  made  with  iharp 
Points  and  flat  Shanks,  and  is 
a  very  proper  Nail  for  ordinary 
Ufes  where  loft  Wood  is  ufed. 

The  Sues  *re  i{ ,  if,  3,  3!, 
4»  4 i>  5>  ji»  6i>  7i,  8,  9,  iof 
ii,  12.  13,  14,  1 5>  i8»  19,  20, 
21,  22,  33,  28,  22,  36,  4o>  55* 
and  75  /.  per  Thoufand. 

19.  Speathing  Nails  3  thefe 
arc  commonly  us’d  in  fattening 
Sheathing  Boards  to  Ships: 
The  Rule  for  ufing  them  is  to 
have  the  Nails  full  three  times 
as  long  as  the  Sheathing  Board 
is  thick  3  provided  the  Plank 
be  of  a  fufficient  Thicknefs, 
which  ought  to  be  enquired 
into  3  for  the  Sheathing  Nail 
ought  not  to  go  through  the 
Plank  by  half  an  Inch,  lett  it 
Ihould  make  the  Ship  leaky. 

The  Shank  mutt  not  be  fo 
ftrong  as  to  cleave  the  Board, 
and  the  Head  mutt  be  well 
clapfed  or  died,  fo  as  it  may 
link  into  the  Wood,  and  the 
Ships  Side  be  left  linooth. 

They 
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They  arc  alfo  a  ufeful  Nail '  in 
doubling  of  lmall  Ships. 

The  Sizes  are,  14,  17,  i|,  2, 
2.\>  if,  37  and  37  Inches 
long. 

20.  Square  Nails  3  thefe  are 
of  the  lame  Shape  as  Sharp 
Nails,  and  a  molt  ufeful  Nau 
for  Oak  and  other  hard  W  oods, 
as  alfo  for  nailing  up  Wall 
fruit,  the  Points  being  made 
foriiethirg  ftrongcr  than  the 
Points  ot  Sharp  Nails,  which 
fortifies  them  to  go  forward, 
and  not  turn  back  upon  a  (mail 
Oppoiition,  as  weaker  Points 
Will  do. 

The  Sizes  are  27,  zi ,  3,  4, 
5»  6*  ^ >  7*  9»  I'o, 

11,  12,  13,  14,  15,  16,  18,  19, 
20,  22,  2:,  24,  28,  30,  32,  3 6, 
40*  55,  and  75  L  fer  Thoufund. 

21 .  Lacks  $  the  fmalleft  of 
Nails,  are  to  fallen  Paper  to 
Wood  3  middling  for  Wool, 
Cards  and  Oars,  and  the  larger 
for  Upholftei\s  and  Pumps. 

The  Sizes  arc  27,  5,  6*  8,  9, 
14  and  15  Ounces  Thou- 
land. 

Allowance  in  Lathing].  500 
Nails  aie  ordinarily  allow’d  to 
Bundle  ot  five  Foot  Laths,  and 
6uo  to  a  Bundle  of  four  'Foot 
Laths  3  at  fix  Score  Nails  to 
the  Hundred. 

Allowance  in  Flooring ].  In 
Hying  of  Floors,  200  (that  is 
240)  is  a  (ufficient  Allowance 
for  a  Square  of  Flooring. 

Nails  are  find  to  be  toughe¬ 
ned  when  too  brittle,  by  heat¬ 
ing  them  in  a  Fire-Shovel  or 
the  like,  and  putting  fome  Tal¬ 
low  or  Grcafe  among  them. 

NAKED  [in  Architecture] 
as  the  ■  Naked  of  a  Wall.  & c. 
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is  the  Surface  or  Plain  from 
whence  the  Projeftures  anfe, 
or  which  ierves  as  a  Ground  to 
the  Proje&ures. 

NAVE  fin  Architecture ] , 
the  Body  of  a  Church,  or  the 
Place  where  the  People  are 
dilpos’d  3  reaching  from  the 
Kail  or  Balluller  of  the  Choir, 
to  the  chief  Door:  Some  de¬ 
rive  it  of  Naus  i.  e.  a  Ship,  but 
it  feems  more  properly  to  come 
from  Gr.  Naos  a  Temple. 

NEWEL  [in  Architecture.] 
is  the  upright  Port  which  a 
Pair  of  winding  Stairs  turn 
about  3  or  that  Part  of  a  Stair 
Cafe  which  fulfains  the  S^eps. 

The  Newel  is  a  Cylinder  of 
Wood  or  Stone,  which  bears  on 
the  Ground,  and  is  form’d  by 
the  Ends  of  the  Steps  of  the 
winding  Stairs. 

There  are  alfo  Newels  of 
Wood,  which  are  Pieces  of 
Wood  plac'd  perpendicularly, 
receiving  the  Tenants  of  the 
Steps  of  the  wooden  Stairs  into 
their  Mortices  3  and  wherein 
are  fitted  the  Shafts  and  Reils 
of  the  Stair  Cate,  and  the 
Flights  of  each  Story. 

NICHES  are  Hollows  funk 
into  the  Wall,  for  th^  commo¬ 
dious  and  agreeable  placing  ot 
StaruevS. 

Their  ordinary  Proportion  is 
to  have  two  Circles  in  Height 
and  one  in  width;  but  M fLe 
Clerc  makes  their  Height  fome- 
thing  more,  the  Excefs  being 
to  cortipcnfete  for  the  Height 
of  the  Plinth  or  Pedeltal  of  the 
Statue. 

The  Hollow'  is  Semi-Circu¬ 
lar  at  Bottom,  that  is,  in  its 
Plan  3  at  Top  it  terminates  in 

a 
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a  kind  of  Canopy,  or  Cul  de 

four . 

Niches  have  frequently  an 
Impolt,  and  an  Archivolte  or 
Head  Band,  and  their  Canopy 
wrought  and  inrich’d  in  man¬ 
ner  of  a  Shell. 

The  Breadth  of  the  Archi- 
volte  may  be  made  equal  to  a 
fixth  or  feventh  Part  of  the 
Niche,  and  the  Height  of  the 
Import  to  be  a  fifth  or  fixth 
Part  of  the  fame. 

The  Import  and  Archivolt 
ought  to  confift  of  fuch  Mould¬ 
ings  as  have  iome  Relation  to 
the  Architefture  of  the  Place. 

When  a  Niche  is  placed  un¬ 
derneath  an  Import,  between 
two  Columns  or  Pilafters,  it 
fhould  have  no  Import  of  its 
own  $  for  two  Imports  over  each 
other,  would  have  a  woful  Ef- 
feft  5  befides  that  the  Pede- 
ftals  in  this  Cafe,  having  their 
Bafos  and  Cormfhes,  there 
would  be  too  many  Mouldings 
over  one  another. 

There  muft  no  Niche  be 
made  between  two  Pilarters,  it 
they  are  not  a-part  nearly  one 
third  of  their  Height;  orher- 
wiie  we  Ihould  have  Niches 
too  fcanty  and  narrow.  Care 
muft  alfo  be  taken,  that  they 
be  not  too  big-  left  by  that 
means  the  Architeflure  be 
made  to  appear  lmle  and  piti¬ 
ful  :  Thus,  for  Inftance  from 
the  largenels  of  the  Niche  one 
is  led  to  judge  that  the  Archi¬ 
tecture  is  only  intended  for  a 
Chappel  or  other  Building  of 
an  ordinary  Size. 

Niches  fhould  be  plac'd  at 
the  Height  of  the  Pedeftal  of 
the  Columns  or  Pilafters  that 
WOL.  II. 
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accompany  them. 

W  hen  Niches  are  plac’d  lin^ 
derr.eath  Imports,  the  opening 
of  the  Arches  Ihould  be  fome- 
what  narrower  than  ordinary* 
that  the  Imports  being  on  that 
Account  a  little  higher,  the 
Niches  may  become  of  a  mo¬ 
derate  Bignets :  tor  this  Rea- 
ion,  inrtead  of  n  Modillions 
between  the  Pilafters,  M.  Le 
Clerr,  fays,  I  only  make  1 1,.  that 
is,  I  retrench  one  Modillion 
from  the  Corniche,  that  the 
Pilafters  may  approach  each 
other  equally. 

W  hen  the  Columns  have  no 
Pedeftals,  a  Niche  may  be 
rais'd  higher  than  their  Bafe; 
and  in  that  Cafe,  a  Table  or 
Panne!  may  be  plac’d  under¬ 
neath. 

If  it  happen  that  a  Nichfe 
with  an  Import  be  plac’d  be¬ 
tween  two  Pilafters,  without 
any  Portico,  it  Ihould  be  made 
with  a  Retreat  or  Fall  back¬ 
wards,  to  prevent  the  Neceftity 
of  continuing  its  Import  between 
the  Pilafters.  For  that  Impoft 
being  proportioned  to  theNiche, 
cannot  be  in  Proportion  to  the 
Pilarters.  Befides,  wifhou~  this 
Expedient,  I  don’t  readily  fee 
how  it  could  be  well  terminat¬ 
ed  on  the  Side  of  the  Gate. 

There  are  fometimes  Niches 
made  fquare,  bur  theie  want 
all  the  Beauty  of  the  others. 

If  the  Order  of  the  Column 
or  Pilafter  fhould  be  too  big 
and  high,  the  Niche  would  be¬ 
come  too  large  and  unfizeable* 
the  Pilarters  tnuft  be  brought 
to  a  Modillion  or  two  nearer 
eaeh  other,  and  inilead  of  a 
Niche  with  a  Retreat,  a  Niche 

G  riiay 
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may  be  made  with  a  Ch  am¬ 
ir  anle ,  and  a  Corniche  crown'd 
with  a  Pediment,  over  which 
may  be  an  oval  Light  of  the 
fame  width  with  the  Niche. 

A  Round  Niche  is  one  whofe 
Plan  and  Circumference  is  cir¬ 
cular. 

Square  Niche  is  one  where 
they  are  fquare. 

^Angular  Niche,  one  that  is 
form’d  in  the  Corner  of  a 
Building. 

Ground  Niche ,  is  one  which 
inflead  of  bearing  on  a  maffive, 
has  its  Rife  from  the  Ground, 
as  the  N  iches  of  the  Portico  of 
the  ‘Pat  theon  a*-  Rowe. 

Niches  are  fometimes  made 
with  Ruffick  Work,  fometimes 
whh  Shell  Work,  and  fome¬ 
times  of  Cradle  or  Arbour 
Work. 

If  the  Images  be  of  white 
Stone  or  Marble,  let  not  the 
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Concavities  be  coloured  too 
black,  becaufe  ’tis  an  Obferva- 
tion  that  the  Sight  is  not  well 
pleas’d  with  fudden  Changes 
from  one  Extreme  to  another* 
therefore  let  them  have  rather 
a  duftich  Tindture,  than  an  ab- 
folute  black. 

To  wake  a  Niche  or  Globe 
with  thin  'Boards ,  or  to  cover 
them  with  Paper  or  Baft- 
Board. 

The  Arch  a,  f,  /,  is  a  Semi- 
Circle,  and  the  Plan  of  a  Ni¬ 
che,  and  is  divided  into  nine 
equal  Parts  mark'd,  a  b,  be, 
c  d ,  d  e,  e  g,  g  h ,  h  i,  i  k, 
and  k  /;  which  reprefents  the 
wideft  Part  of  the  Board,  Pa¬ 
per  or  Paft-Board  ;  and  the  Fi¬ 
gure  reprefents  its  Shape  and 
the  Curve  of  the  Edges  before 
it  is  bent  to  its  Work. 


To  do  this,  4draw  the  Bafe 
Line  a  /,  to  which  ffrike  the 
Semi-Circle  a  f  l  (and  let  a  ey 
and  f  L  be  equal)  and  divide 


it  into  fo  many  Parts  as  you  de- 
fign  the  width  of  Board  or  Pa¬ 
per  in  the  Quarter  of  the  Globe 
or  Niche ,  as  in  the  Example 

Mark 
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Mark,  abed  e  f  g  lo  i  k  /, 
and  draw  the  Lines,  b  uy  c  Uy 

d  Uy  e  Uy  f  Uy  g  Uy  h  Uy  i  Uy 

and  k  u  j  alfo  the  Lines  m  by 

0  Cy  T  dy  t  ey  t  gy  T  JO  y  0  ty 

and  m  k,  perpendicular  to  the 
Line  a  l  7  and  ftrike  the  Semi¬ 
circles  m  rriy  o  oy  r  ry  and  t  ty 
Then  with  a  thin  Lath,  or 
by  Anthmetick  take  the  Length 
of  the  Arch  or  Quadrant  a  j\ 
or  l  fy  and  let  it  on  the  Board 
or  Paper  from  c  dy  to  a  l\  in 
the  Second  of  thele  Figures, 
which  you  mult  divide  into  fo 
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many  equal  Part  as  there  are 
Semi-Circles  in  the  firft  Figure, 
which  in  this  Example  is  5, 
and  draw  the  Lines,  c  dy  t  s, 
t  q  y  0  fy  m  riy  and  a  b  and  di¬ 
vide  them  in  the  middle  by  the 
Line  u  w  : 

Then  take  half  the  Arch  of 
the  a  b  in  the  firft  Figure  in 
your  Compaffes,  and  let  it 
both  Ways  from  the  middle 
Line  u  ejo  in  the  fecond  Figure 
to  a  and  b  3  alio  take  halt  the 
Circles  mriy  0  fy  r  and  t  5, 
in  the  firft  Figure,  and  fet 
them  on  their  reipeClive  Lines 
on  Figure  2,  as  in  the  Margin, 
from  the  middle  Line  u  w,  to 
m  and  ny  0  and  fy  r  and  qy  t 
and  s.  then  will  the  Arch  a  by 
be  equal  to  the  Right  Line  a  b  ; 
the  Arch  m  tiy  to  the  Right 
Line  m  n  ,  alfo  of  to  0  fy  r  q , 
to  r  q,  t  Sy  to  t  Sy  and  the 
Point  u  to  the  Point  u ;  The 
Points  dy  my  oy  qy  Sy  Uy  ty  r,  f  y  ny 
L\  being  found,  into  each  ftick  a 
a  Pm  or  fmall  Nail,  and  bend 
a  thin  Lath  to  them,  by  the 
Edge  of  which  draw  the  Curves 
a  u7  and  b  Uy  which  is  the  true 
Mould  for  every  Piece  in  a 
Niche  or  Globe ;  which  is  what 
was  to  be  done. 

N.  S.  This  Problem  is  e- 
qually  as  ufeful  forMafons  and 
Brick  layers  in  making  Niches 
in  Stone  or  Brick,  as  for  Joi¬ 
ners,  t£c. 

NOTATION  [ Arithme¬ 
tic  W\  is  the  Art  of  characteriz¬ 
ing  Numbers,  or  of  defigning 
them  by  proper  Figures,  the 
Choice  of  arithmetical  Charac¬ 
ters  is  arbitrary :  Hence  they 
are  various  in  various  Nations. 
But  perhaps  there  are  none  fo 
G  1  commo- 
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commodious,  as  thofc  common¬ 
ly  us’d  in  Europe ,  which  arc 
commonly  faid  to  have  been 
invented  by  the  Arabsy  and 
thence  call’d  Arabick  Charac¬ 
ters. 

NUCLEUS  [in  Architec¬ 
ture ]  is  the  middle  Part  of  the 
Flooring  of  the  Ancients  •  con- 
filling  o  Cement,  which  they 
pur  betwixt  a  Lay  or  Bed  of 
Pebbles,  cemented  with  Mor¬ 
tar  made  of  Lime  and  Sand. 

NUMBER  [in  At  iihmetick) 
a  Collection  or  Affemblage  of 
feveral  Unites. 

Stevinus  chutes  to  define 
Number  to  be  that  whereby 
the  Quantity  of  any  Thing  is 
exprefs’d.  A  gr cable  to  which 
Sir  Ifaac  Newton  conceives 
Number  to  confilt,  not  in  mul¬ 
titude  of  Unites,  as  Euclid  de¬ 
fines  it ;  but  in  the  abilraCt 
Ratio  of  a  Quantity  of  any 
Kind,  to  another  Quantity  of 
the  fame  Kind,  which  is  ac¬ 
counted  as  Unity;  and  on  this 
View  he  divides  Numbers  into 
3  Kinds,  viz.  Integers,  F rati  ions 
and  Surds. 

Mathematicians  confidering 
Number  under  a  great  many 
Circurnftanccs  $  different  Re¬ 
lations  and  Accidents  make 
many  Kinds  of  N  umbers. 

A  determinate  Number,  is 
a  Number  referr’d  to  fome 
given  Unite  ;  as  a  Ternary  or 
;,  which  is  what  we  properly 
call  a  Number. 

An  indeterminate  Number, 
that  referr’d  to  Unity  in  the 
General,  which  lswhat  we  call 
Unity. 

Homo^ereal  Numbers,  are 
rhofe  referr’d  to  the  fame 
Unite. 


Heterogeneal  Numbers  are 
thofc  referr  d  to  different  ones. 

Whole  Numbers,  or  F  te- 
tcgerS)  arc  the  Affemblages  of 
Lihiiy,  or  the  Idea  we  have  of  a 
Multitude. 

'Broken  Numbers  or  Frac¬ 
tions,  are  thofe  which  confift:  of 
ieveral  Parts  of  Unity. 

Rational  Num  .  er,  is  one 
that '  is  commcnfurablc  w’lth 
Unity. 

Rational  whole  Number,  is 
that  whereof  Unity  is  an  Ali¬ 
quot  Part. 

Rational  broken  Number,  is 
that  equal  to  iome  Aliquot 
Parr,  or  Parts  of  Unity. 

Rat  tonal  mi\  'd  Numier,  is 
that  wrhich  ccnfilts  of  a  w7hole 
Number  and  a  broken  one,  or 
ot  Unity  and  a  Fraction. 

Irrational  N  u  m  b  e  r  or  Surdy 
is  a  N  umber  that  is  incommen- 
fuiable  with  Unity. 

Even  Number,  is  that 
which  may  be  divided  into  two 
equal  Parts,  or  without  Re¬ 
mainder  or  Fraction,  as  a,  6 . 
8,  ic,  &c. 

An  Evenly  even  Number, 
is  one  that  may  be  meafured  or 
divided,  without  any  Remaind¬ 
er,  by  another  even  Number. 

Uneven ly  e ven  Number,  is 
a  Number  that  may  be  equal¬ 
ly  divided  by  an  uneven  Num¬ 
ber,  as  20  may  be  divided  by  5. 

Uneven  Number,  is  that 
which  exceeds  an  even  Num¬ 
ber,  at  leaft  by  Unity,  or 
which  cannot  be  divided  into 
two  equal  Parts. 

* Primitive  or  * Prime  Num¬ 
ber,  is  that  which  is  only  di¬ 
visible  by  Unity,  as  5,  7,  ir, 
Zt?c. 


Fi  ime 


N  U 


N  U 


Prime  Numbers  among 
themfehes,  arc  thofe  which 
have  no  common  Meafure,  as 
12  and  ig. 

Compound  Number,  is  one 
that  is  divifible  by  fome  other 
Number  betides  Unity,  as  8  is 
divitible  by  4  and  by  2. 

Compound  Numbers  among 
themfelv?s,  thofe  which  have 
fome  common  Meafure  betides 
Unity,  as  1 1  and  1 5. 

pprfeSl  Number,  is  that 
whofe  Aliquot  Parts  added  to¬ 
gether,  make  the  whole  Num¬ 
ber,  as  6y  28,  £5 *c.  the  Aliquot 
Part  of  6y  being,  2,  and  1, 
=  6y  and  thole  of  28,  being 
14,  7,  4,  2,  i,  which  together 
make  28. 

Tmperfefi  Numbers,  are 
thofe  whole  Aliquot  Parrs  ad¬ 
ded  together,  make  cither 
more  or  lefs  than  the  whole  of 
which  they  are  Parrs. 

Imperfetl  Numbers  arc  di- 
ilinguifh’d  into  abundant  and 
defrflive. 

A-nmdamt  N  u  m  b  e  r  s,  are 
thofe  whole  Aliquot  Parrs, 
make  more  than  the  Number 
of  which  they  are  Parts,  as  12, 
whofe  Aliquot  Parts,  8,  4,  2 
and  r,  makes  itf. 

!/)pfefiive  Numbers,  are 
thofe  whofe  Aliquot  Parts  ad¬ 
ded  together,  make  lefs  than 
the  Number  whofe  Parrs  they 
are  $  as  16,  whofe  Aliquot 
Parts  arc  8,  4,  2  and  1  only 
make  15. 

Plane  Number,  is  one  that 
arifes  from  the  Multiplication 
of  two  Numbers ;  ex.  gr.  a 
which  is  the  Product  of  ;  und- 
tiply’d  by  2;  the  Numbers 
which  are  thus  multiply'd  pro¬ 


duce  a  plane  Number,  as  here 
2  and  6  are  call’d  the  Sides  of 
the  Plane . 

Square  Number,  is  the 
Produft  of  any  Number  multi- 
ply’d  by  it  lelf;  Thus  4  the 
FaElum  of  2  by  2  is  a  fquare 
Number. 

Every  fquare  Number  added 
to  its  Root,  makes  an  even 
Number. 

Cubick  Number,  is  the  Pro¬ 
duct  of  a  Square  Number  mul- 
tiply’d  by  its  Root,  ex.  gr.  8 
the  Produft  of  rhe  Square 
Number  4,  multiply’d  by  its 
Root  2  . 

Polygonous  Numbers  are 
the  Sums  of  Arithmetical 
Progrefiions,  beginning  with 
Unity. 

Thefe  where  the  Difference 
of  Terms  is  1.  arc  call'd  'tri¬ 
angular  Numbers ;  where  2V 
Square  Numbers  ;  where 
Pentagonal  Numbers ;  where  4, 
Hexagonal  Numbers,  where  5, 
Heptagon al  Numbers,  &c. 

Pyra midal  Numbers,  the 
Sums  of  Polygonous  Numbers, 
collefted  after  the  fame  Man¬ 
ner  as  he  Polygons  themfelves, 
are  gathered  out  ot  Arithmeti¬ 
cal  Progreffions,  and  are  call’d 
fir  ft  Pyramidal  Numbers. 

The  Sums  of  the  firfi  Py - 
rami  dais  are  call’d  ficond  Py¬ 
ramidal  s,  the  Sums  of  the  Se¬ 
cond  Pyramidals  are  call’d 
third  Pyramidals. 

In  particular  they  are  .'ail’d 
triangular  Pyramidal  Sum- 
bers,  if  they  arife  out  of  Tri¬ 
angular  Numbers  Firfi  Penta¬ 
gonal  Numbers,  if  they  arife 
out  o f  Pentagon Sy 

Cardinal  Numbers  are 

G  3  thofe 
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thofe  which  exprels  the  Quan¬ 
tity  of  Unites  as  i.  2.  &c. 

Ordinal^ umbers,  are  thofe 
which  exprels  the  Order  or 
Rank,  as  ifly  id,  %d9  &C. 

NUMERATION,  [in  A- 
ritbmetick. ]  the  Art  of  valuing 
pronouncing,  or  reading  any 
Number,  or  Series  of  Num¬ 
bers. 

The  Charafters  by  which 
Numbers  are  ulually  exprefs’d, 
are  the  nine  following  ones,  viz. 
I,  2,  3,  4,  5,  6,  7,  8*  9*.  It 
being  the  Law  of  the  common 
Numeration ,  that  when  you 
are  arriv’d  at  ten,  you  begin 
again  and  repeat  as  before,  on¬ 
ly  expreffing  the  Number  of 
tens. 

That  the  nine  numerical 
Notes  may  exprcfs  not  only 
Units,  but  alfo  Tens  or  De¬ 
cades,  Hundreds  or  Centuries, 
Thoulands,  £5c.  They  have  a 
Local  Value  given  them,  lo 
as  that  when  either  alone,  or 
when  plac’d  in  the  Right  Hand 
Place,  they  denote  Units;  in 
the  fecond  Place  Tens;  in  the 
third  Place,  Hundreds,  in  the 
fourth.  Thousands,  tSc. 

NUMERATOR  of  a  Frac¬ 
tion ,  is  that  Part  of  it  which 
fhews  or  numbers  how  many 
of  thofe  Parts  which  any  Inte- 
er  is  fuppos'd  to  be  di vi¬ 
ed  into,  are  exprefs’d  by  the 
Fraftion. 

Thus  in  |  a  is  the  Numera¬ 
tor  (which  Hands  always  above 
the  LineJ  and  {hews  \ou,  that 
if  any  whole'  be  divided  into 
eight  Parts,  you  number  and 
enumerate  or  take  fix  of  them, 
i.  e.  three  Quarters. 


O. 

A  K,  a  Sort  of  Timber 
well  known.  It  is  one  of 
the  principal  Materials  in 
Building,  being  ftrong  in  all  Po¬ 
ll  tions,  and  may  well  be  trufted 
in  crofs  and  tranfverle  W  ork  ;  as 
for  Summers  and  Girding,  or 
binding  Beams, 

Of  Jawing  Oak.j  It  is  worth 
fa  wing  is.  'Sd.  per  Hundred, 
is.  and  upwards  to  ~s.  6d.  per 
Hundred,  that  is,  a  hundred 
fuperficial  Feet. 

OBELISK  is  a  Quadrangu¬ 
lar  Pyramid,  very  high  and 
{lender,  rais’d  as  an  Ornament 
in  lomc  publick  Place  to  fhew 
the  largenefs  of  feme  Stone  of 
an  enormous  Size,  or  to  ferve 
as  a  Monument  of  fome  me¬ 
morable  Traniaftion,  and  fre¬ 
quently  charg'd  with  Infcrip- 
tions  and  Hieroglyphicks.  . 

Some  make  this  DiHin&ion 
between  Obelisks  and  ‘Pyra¬ 
mids  ;  that  an  Obelisk,  has  a 
very  fmall  Bafe,  and  a  Pyra¬ 
mid  a  large  one. 

Cardan  makes  the  Difference 
to  confift  in  this,  that  an  Obe - 
lisk  is  to  be  all  of  a  Piece,  or 
con  (id  of  a  {ingle  Stone  and 
Pyramids  of  feveral. 

The  Proportions  in  the 
Height  and  Thicknefs,  are 
nearly  the  lame  in  all  Obelisks , 
that  is,  their  Height  is  nine  or 
nine  and  a  half,  and  femetimes 
ten  times  their  Thicknefs  and 
their  Thicknefs  or  Diame¬ 
ter  at  the  Top  is  never  lels 
than  half,  and  never  greater 
than  three  fourth  of  that  at  the 
Bottom. 

Tt 
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It  appears  that  this  Kind  of  Alexandria ;  that  of  th c  Bar- 
Monument  was  very  ancient,  beri  s  5  rhofe  of  Co>  (lantinople? 
and  lomc  fay,  they  were  firil  of  the  Abons  Efquilinus $  of 
us’d  for  tra  of  rutting  to  Poideri-  the  Campus  Flamihius^  of  Flo - 
ty  the  principal  Precepts  of  rence  ;  of  Heliopolis  $  of  Lu- 
Philofophy,  wnich  were  engra-  dovifeo 5  of  S.  Aiakut ;  of  the 
ven  on  chem  in  Hieroglyphical  Medici,  of  the  Vatican  :  of  M. 
Characters.  The  fi rft  Obelisk ,  Ccelius,  and  that  of  ‘ Pampbila . 
Hiftorv  gives  us  Account  of,  Obelisks  were  called  the  Sun’s 
was  rais’d  by  Ramifes  King  of  Fingers  by  the E%yptianPrieflsy 
E?ypf,  in  the  Time  of  the  becaufe  they  were  made  to 
Trojan  W  ar.  It  was  40  Cubits  ferve  as  Styles ,  or  Gnomons  to 
in  Height,  and  as  Herodotus  re-  mark  the  Hours  on  the  Ground, 
latcs,  employ'd  20000  Men  in  The  Arabs  Bill  call  them  Pha- 
the  Building,  raoh's  Needles ,  whence  the  It  a- 

Another  of  4^  high,  was  Hans  call  them  Aytgliay  and 
rais’d  by  Phius  another  King  the  French  Ai^uillies, 
of  Fiiypn  and  another  of  88  OBJECTS  [in  Perfpeftive ] 
Cubits,  was  ere&ed  in  Memo-  It  is  ihewn  by  the  following 
ry  of  Arfinoe ,  by  Ptolemy  Phi-  Figure  why  ObjeCts  appear  the 
ladelphus.  nearer  each  other,  as  they  are 

There  was  an  Obelisk  cre£t-  more  remote  from  the  Eye. 
in  the  Campus  Martins  at  Suppofe  a  Spectators  Eye  in 
Rome  by  Augujlus  C^f'ar,  which  the  middle  of  a  Line  at  +-  it 
Serv’d  to  mark  the  Hours  on  a  is  evident,  that  if  it  would  fee 
horizontal  Dial,  drawn  on  the  the  two  Extremes  thereof,  A 
Pavement.  and  *B,  it  muft  take  in  a  Semi- 

F.  Kircher  reckons  up  14  Circle  V  X,  whofe  Centre  is 
Obelisks  that  Avcre  celebrated  in  the  Eye  it  lelf,  and  whofe 
above  the  Reft,  viz.  that  of  central  Ray,  is  the  Line —pT. 
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By  taking  in  this  Semi-Cir¬ 
cle,  it  will  receive  the  Obje£ls 
on  either  Side,  and  in  fucli 
Manner,  as  that  thole  furthefr 
oft  from  the  Side  A,  appear  to 
approach  towards  the  Centre 
T,  and  thofe  on  the  Sid/;  B, 
feem  to  approach  like  wife. 

IS  ow  it  it  be  ask’d,  How 
Things  to  wide  afunder,  fhould 
come  to  approach  and  join 
each  other,  and  that,  whether 
lituated  Side-wife,  or  over  one 
anorher  ? 

The  Anfwer  in  few  Words, 
is  this  :  All  Objefts  appear 
under  the  vifual  Angle,  they 
fubtend  at  the  Eye.  Now  be 
they  Columns,  Trees,  Animals 
or  any  other  Things,  plac’d 
on  the  Side  of  A,  the  Remotell 
will  feem  to  border  on  the 
Centre  T,  by  Reaion  that  they 
are  leen  under  an  Angle  or  Ray 
that  is  near  thereto- 

The  Ray  — b  K  forlnftance, 
being  muen  nearer  the  Central 


Ray  T,  than  is  the  Ray  4-  C 
and  -b  E,  and  ot  Confequence 
muft  appear  to  be  there  :  Add 
that  if  the  Objects  were  pro¬ 
longed  to  Infinity,  they  would 
Bill  approach  nearer  to  the 
Central  Ray  T.  rill  fuch  Time 
as  they  feem  contiguous  there¬ 
with,  and  only  to  form  one 
Point  together. 

Now  in  Perfpeftive,  the  Sides 
A  K  and  B  S  don’t  continue 
parallel,  but  degenerate  into 
vifual  Rays,  interfering  each 
other  in  the  Point  of  Sight,  and 
by  that  means  giving  the  Di¬ 
minution  of  Objects. 

Thus  for  Inftance,  in  this 
Figure,  the  Eye  being  at  a  Di- 
ftance  capable  of  feeing  the 
Line  A  B,  from  the  two  Angles 
A  B  anfe  two  Rays,  which 
proceed  to  the  Point  of  Sight 
T,  which  Rays  A  T  and  B  T 
receive  the  Interfeftions,  the 
Point  of  Diltance  makes  with 
the  Objefls,  which  all  th$ 
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while  contrail  themfelves  pro- 
portionably.  By  fuch  Means, 
the  whole  Parallelogram  A  K 
B  S,  and  all  the  Objects  on  ei¬ 
ther  Side  become  reduc’d  into 
the  narrow  Compafs  A  V  B  X  5 
and  if  the  Eye  were  more  re¬ 
mote,  that  Space  would  be  Bill 
fmaller;  fince  the  farther  an 
Object  is  off,  the  fmaller  it  ap¬ 
pears,  as  will  appear  by  the 
following  Figure. 


T’he  Reafon  why  Objeffs  ap¬ 
pear  the  fmaller ,  as  they  art 
at  the  greater  'Diflance. 

It  has  been  fhewn  before 
that  Things  appear  according 
to  the  Angle  wherein  they  arc 
leen,  and  that  this  Angle  is 
taken  at  the  Eye,  where  the 
Lines  terminating  the  Objects 
meet. 


The  Eye  A  for  Inftancc, 
viewing  the  Object  B  C,  will 
draw  the  Rays  A  B  and  A  C, 
which  give  the  Angle  B  A  Cj 
fo  that  an  Obje£t  view'd  under 
a  greater  Angle,  will  appear 
large,  and  another  under  a  lef- 
fer  Angle,  little. 

Now  ’ns  certain,  that  among 
equal  Objefts,  thofe  at  the 
greatell  Diftance,  will  appear 
under  the  fmalleft  Angle  ;  con- 
fequently  in  all  Perfpeftives, 
the  remoteft  Obje£ts  muft  be 
made  the  lmallelt. 

As  for  Example,  if  the  Eye 
be  in  A,  the  Obje£t  B  C,  which 
is  rhe  neareft,  will  appear  the 
biggeft,  becaufe  being  leen  un¬ 
der  the  greateft  Angle  5  and 
the  fecond,  third  fourth  Ob¬ 
jects,  will  all  appear  fmaller 
and  fmaller,  tho*  really  all 
equal,  in  as  much  as  the  An¬ 
gles  diminifh  in  Proportion  as 


the  Objefls  recede. 

If  rhe  Eye  were  remov’d  in¬ 
to  M  K  L,  would  appear  the 
large  ft  *  and  B  C  in  this  latter 
Cafe,  no  bigger  than  N  O. 

The  Second  Figure  is  the 
Sequel  of  what  has  been  ad¬ 
vanc’d. 

For  liippofing  the  ObjefU 
to  appear  fuch  as  is  the  Angle 
they  are  leen  in,  it  follows  that 
if  leveral  Lines  be  drawn  be¬ 
tween  the  Sides  of  the  fame 
Triangle,  they  will  all  appear 
equal:  Thus  all  the  Lines  com¬ 
priz’d  between  the  Sides  O  if 
OP  of  the  Triangle  NOP, 
will  appear  equal  to  each 
other*  and  as  Obje£ls  com¬ 
prehended  under  the  fame  An¬ 
gle,  feem  equal,  lo  gll  com¬ 
prehended  under  a  greater  An- 
le  feem  greater,  and  all  un- 
er  a  fmaller  Angle,  fmaller. 
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.  Thus  much  being  fuppos’d  ;  of  Neceffity  be  all  made  under 
if  theie  be  a  Number  of  Co-  the  fame  Angle,  and  all  tend 
Jumns  or  Pilafters  to  be  rang’d  towards  one  common  Point  in 
in  Perfpe&ive  on  each  Side  of  the  Horizon  O. 
a  Hall  or  Church,  they  mull 


For  Indance,  the  Eye  being 
plac’d  in  A,  viewing  the  lirit 
Objeft  D  E  ;  if  from  the  Points 
D  E  you  draw  the  vifual  Rays 
D  O,  E  O,  they  will  make  the 
Triangle  DOE,  which  will 
include  the  Columns  D  £,  F  G, 
HI,  K  L,  M  N,  fo  as  they 
Will  all  app  ear  equal. 

Vvhat  has  been  faid  of  the 
Sides  is  likewife  to  be  under¬ 
do  od  of  Ceilings  and  Pave¬ 
ments;  the  Diminutions  of  the 
Angles  of  remote  Objeffs, 
plac’d  either  above  or.  below, 
following  the  fame  Rule  as 
taofe  plac’d  laterally. 

Therefore  there  is  no  need 


of  adding  any  thing  farther ; 
unlefs  it  he,  that- Care  be  taken 
that  there  be  as  fnany  Squares 
or  Divifions  between  the  remo- 
telt  Obje£ls,  as  between  the 
neareft :  for  in  that  Cafe,  tho’ 
didant  Objects  be  the  elder, 
as  they  are  further  from  us, 
they  will  appear  in  fome  Mea¬ 
sure  to  preserve  their  Didance  ; 
thus  in  BCD  E,  the  Interval 
between  the  four  neared  Co¬ 
lumns,  there  are  1 6  Squares; 
and  no  fewer  between  the  two 
mod  remoted  K  M. 

It  follows  from  what  has  been 
faid,  that  if  you  join  two  Tri¬ 
angles,  as  in  the  lad  Figure  but 

one 


O  B 


O  B 


0 


one  for  the  Sides,  and  two  o- 
rhers  of  the  laft,  for  Tops  and 
Bottoms  of  an  Object,  all  four 
will  terminate  in  one  fingle 
Point  A,  which  is  the  Point 
of  Sight  where  all  virual  Rays 
meet 9  and  this  will  demon- 
flrate  what  has  been  advanc’d, 
viz.  that  Objects  diminifh  as 
they  remove,  the  lower  rifing, 
the  upper  falling,  and  the  la¬ 
teral  doling  or  approaching: 
an  Example  of  all  which  is 
given  in  Figure  t,  which  exhi¬ 
bits  as  it  were,  Depths  and  Di- 
Itances,  falling  back  and  receed- 
ing  from  us,  though  all  equally 
near  the  Eye. 

Trees  being  rang’d  by  the 
fame  Law,  have  the  fame  Li¬ 
fe  ft  as  the  Columns,  l?,r. 

For  being  all  comprehended 
in  the  fame  Angle,  and  the 
two  Rows  having  each  its  own 
Angle,  and  the  Angles  all 
meeting  in  the  Point  A,  they 
form  a  third,  which  is  the 
Earth  and  a  fourth,  which  if 
you  pleafe  is  the  Air. 

OBLIQUATJON [\nCatop- 
trirks]  as  the  Cathetus  of 
Obliquation  is  a  Right  Line 
drawn  perpendicular  to  a  Mir- 
rour  in  the  Point  of  Incidence 
or  Reflexion  of  a  Ray. 

OBLIQUE  [in  Geometry ] 


aflant,  Indirect,  or  which  de¬ 
viates  from  the  Perpendicular, 
OBLIQUE  Angle  [in  Geo¬ 
metry]  is  an  Angle  that  is  ei¬ 
ther  acute  or  obtufe  :  i.  e.  any 
Angle,  except  a  Right  Angle. 

O B L 1QI J E  angled  'Triangle, 
is  that  whofe  Angles  are  obli¬ 
que,  /.  c .  either  obtufe  or 
acme. 

OBLIQUE  Line,  a  Line 
falling  on  another,  makes  an 
oblique  Angle. 

OBLIQUE  Fro'eciion  [in 
Mechanickf]  is  that  where  a 
Body  is  impell’d  in  a  Line  of 
Direction,  which  makes  an 
oblique  Angle  with  the  hori¬ 
zontal  Line. 

O  B  L I QU  E  Force  [  in  A  fecha - 
nirks~\  is  that  whofe  Line  of 
Direction  is  not  at  Right  An¬ 
gles  with  the  Body  on  whom 
it  is  lmpreft.  The  Ratio 
which  fuch  an  oblique  Fo)  ce  to 
move  a  Body  bears  to  a  direct, 
or  Perpendicular  Force,  will 
be  ns  rhe  Line  of  the  Angle  of 
Incidence  is  to  the  Radius. 

Obliquity  is  that  which 

denominates  a  Thing  oblique, 
as  the  Obliquity  of  the  Sphere. 

OBLONG  [in  Geometry]  is 
the  lame  with  a  Redtangled 
Parallelogram,  whofe  Sides  are 
unequal;  jr  it  is  a  Figure 
longer 
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longer  than  it  is  broad ;  thus  a 
Re&angle  or  Parallelogram  is 
an  oblong  j  and  an  Ellipfis  in 
an  Oblong. 

OBTUSE,  literally  figmfies 
blunt,  dull  j  in  Oppofinon  to 
acute,  fb.arp. 

OBTUSE  Angle  [in  Geome¬ 
try ]  is  an  Angle  of  more  than 
50  Degrees,  i.  e.  more  than  a 
Quadrant  of  a  Circle  5  or  it 
Is  an  Angle  greater  than  a 
Right  Angle. 


OBTUSE  angled  Triangle 
is  one  that  hath  an  obtufe  An¬ 
gle,  as  above. 

OCCULT  [in  Geometry]  is 
us’d  in  fpeakingof  a  Line  that 
is  fcarce  perceiveable,  drawn 
with  the  Point  of  the  Compaf- 
fes  or  a  black  Lead  Pencil. 

Occult  or  dry  Lines  are  us’d 
on  leveral  Operations,  as  the 
railing  of  Plans,  Defigns  of 
building,  Pieces  of  Perfpec- 
tive  f$c.  they  are  to  be  effa¬ 
ced  when  the  Work  is  fimfh'd. 

OCTAGON  [in  Geometry ] 
is  a  Figure  of  eight  Sides  and 
Angles  5  or  it  is  one  of  the 
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five  Regular  Bodies,  confifting 
of  eight  equal  h  aces,  or  eight 
equilateral  Triargles.  It  is 
call’d  a  tegular  0  It  agon  9  when 
all  the  Sides  and  Angles  are 
equal,  and  is  fuch  as  may  be 
inlcrib  d  in  a  Circle 

Every  Regular  OCiatron  is  a 
mean  Proportional  be  ween  the 
circumicnbing  and  the  infcrib’d 
Square. 

OCTAHEDRON  \  [in Geo- 
OCTAEDRON  «  merry] 
is  one  of  the  Regular  Solids, 
confiding  ot  eight  equal  and 
equilateral  Triangles. 

The  Square  of  the  Side  of 
the  Octahedron  is  to  the  Square 
of  rhe  Diameter  of  the  circum- 
fcribing  Sphere,  as  1  to  ♦  or 
is  in  a  Subduple  Ratio  of  rhe 
Diameter  of  the  circumfcrib- 
ing  Sphere. 

If  the  Diameter  of  the^ 
Sphere  be  1.  the  Solidity  ot 
the  Octahedron  infcrib’d  to  it, 
will  be  1  .  33333. 
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Let  A  B  C  D  E  be  an  Oc¬ 
tahedron  ,  whofe  Side  is  12 
Inches  5  the  Content  Solid  and 
Superficial  is  requir'd. 

An  OClahedron  is  compos’d 
of  two  Quadrangular  Pyramids 
join’d  together  bv  their  f  afes, 
as  in  the  Second  Fisure  :  there¬ 
fore 
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fore  if  the  Area  of  the  Bale  be 
muitiply’d  into  a  third  Part  of 
the  Length  of  both  Pyramids, 
the  Product  will  be  the  Solid 
Content. 

5.6568 

144 

226272 
226271 


814.57?:. 
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The  Superficial  Content  will 
be  juft  double  to  that  of  'he 
'■Tetrahedron,  viz.  498.816  ;  be¬ 
cause  rhe  Side  of  this  is  fup- 
pos’d  to  be  equal  to  the  Side  of 
that-  and  becaufe  the  OClahe- 
dron  is  contain’d  under  8  Tri¬ 
angles  and  tne  Tetrahedron  but 
under  4. 

By  this  Figure  you  may  cut 
this  Body  in  fine  Pafte-boaid, 
cutting  all  the  Lines  half 
through,  and  fo  turn  it  up  and 
glue  ir. 


OCTOSTYLE  [in  Archi¬ 
tecture]  is  the  Face  of  an  Edi¬ 
fice  adorn’d  with  8  Columns. 

OFFICES  [in  Architecture] 
are  all  the  Lodges  and  Apart¬ 
ments,  which  are  employ’d  for 
the  nec elfary  Services  and  Oc- 
cafions  of  a  Palace  or  great 
Houfe;  elpecially  thole  which 
have  Relation  to  Eating;  as, 
JKitchins, Pantries, Bake-Houfes, 
Brew-Houles,  Granaries,  Fru- 
iteries,  Confectionaries,  \Ycod- 
Houfes,  Equerries,  £5V. 

The  Offi  ces  are  commonly 
in  the  Bafle  Courts  j  and  fome- 
times  they  are  funk  under 


Ground,  and  well  vaulted,  lyc. 
OGEE  1  [in  Architecture ] 
O.  G  £  is  a  Moulding 
OGIVE  J  confifting  of  2 
Members,  the  one  Concave  and 
the  other  Convex,  or  of  a  round 
and  a  hollow,  like  an  S,  the 
lame  with  Cymatium. 

Vitruvius  makes  each  Mem¬ 
ber  a  Quadrant  of  a  Circle. 
Scammozzi  and  fome  Others, 
make  them  fomewhat  flatter, 
and  ftrike  them  from  two  equi¬ 
lateral  Triangles. 

OGIVE  [in  Architecture ]  Is 
us’d  for  an  Arch  or  a  Branch 
of  a  Got  hick  Vault,  which  in- 
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Head  of  being  circular,  paffes 
diagonally  from  one  Angle  to 
another,  and  forms  a  Crofs  be¬ 
tween  the  other  Arches,  which 
makes  the  Sides  of  the  Square, 
of  which  the  Arches  are  Dia¬ 
gonals. 

The  middle  where  the  O- 
gives  cut  or  crofs  each  other,  is 
call’d  the  Key  ;  which  is  fome- 
rimes  cut  in  form  ot  a  Rofe, 
or  a  Cul  de  Lamp . 

The  Members  or  Mouldings 
of  rhe  Ogives  are  call  d  Nerves, 
Branches,  or  Reins  5  and  the 
Arches  which  feparate  the 
Og  ives ,  double  Arches. 

OIL:  To  make  a  drying  Oil 
to  make  any  Colour  that  is  mixt 
with  it,  dry  quickly, 

Add  two  Ounces  of  Litharge 
of  Lead  ( to  be  had  at  the 
Druggifts)  to  a  Quart  of  Lin- 
feed  Oil  (tho’  fome  ule  Red 
Lead)  powdered  very  fine,  and 
boil  it  for  near  an  Hour  in  an 
earthen  Pan,  or  till  the  Oil  be 
grown  fat,  or  almoft  ot  the 
Confidence  of  Treacle,  then 
fet  it  on  Fire  with  a  lighted 
Paper,  keep  it  ltirring  while 
burning,  which  need  not  be 
above  a  Minute  or  two,  then 
put  out  the  Flame,  and  let  it 
iland  till  it  be  thoroughly  cold, 
and  that  the  Litharge  has  fet¬ 
tled  well  to  the  Bottom ;  then 
pour  off  the  clear  Oil,  and 
put  it  in  a  Bladder,  clofe  ty’d 
up  for  Ufe. 

When  you  mix  up  your 
Colours  for  working,  take  three 
Parts  of  plain  Linfced  Oil,  and 
one  Part  of  this  drying  Oil  and 
mixing  them  well  together, 
temper  up  your  Colours  with 
this  Mixture, 


This  fat  drying  Oil  fit  all 
not  only  make  the  Colours  dry 
fooner-  but  will  alfo  add  a 
Beauty  and  Lultre  to  the  Co¬ 
lours. 

Some  Colours  indeed  don’t 
need  to  have  their  Drying  ha- 
ften’d  by  a  fat  Oil,  as  Red- 
Lead,  Verdigreare  and  Umber, 
they  Demg  very  drying  of  their 
own  Nature  $  but  yet  tat  Oil 
added  to  ihoie  alfo,  add  a  great 
beauty  and  Lultre  10  their  Co¬ 
lour. 

Some  Painters  to  make  their 
Colour  dry,  take  Copperas , 
and  having  beaten  it  to  Pow¬ 
der,  burn  it  in  a  Fire-Shovel; 
as  People  do  when  they  burn 
A  Hum,  that  is,  they  fet  it  on 
a  Fire,  till  being  melted  with 
the  Heat ,  it  be  continued 
thereon  fo  lofig,  till  all  the 
Moilture  be  exhaled,  and  the 
Matter  remain  a  dry  white 
Calx  5  fome  of  this  Powder  of 
burnt  Copperas  being  added  to 
the  Colours  in  Grinding,  will 
make  the  Colour  dry  very 
well. 

There  is  indeed  one  Incon¬ 
venience  in  the  drying  Oil 
above-mentioned,  w'h  ch  is,  that 
it  makes  the  Oil  of  a  deep 
reddiih  Colour,  which  is  apt 
to  alter  the  native  Beauty  ot 
fome  Colours,  as  W  hires,  mak¬ 
ing  them  turn  yellow,  and 
blues  become  Greenilh. 

But  a  drying  Oil  may  be 
prepar’d,  which  fhall  be  of  a 
clear  w'hite  Colour,  as  follows. 

Put  two  Ounces  of  Litharge 
to  a  Quart  of  L infeed  Oil,  put 
the  Mixture  into  a  Glals,  and 
fet  it  in  the  hot  Sun  for  a  Month 
in  the  Summer  time;  ltirring 
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the  Litharge  and  the  Oil  well 
together  twice  a  Week  during 
the  whole  Time  *  and  you  will 
not  fail  in  that  time  to  have 
not  only  an  Oil  very  white  and 
clear  ftor  the  Sun  takes  away 
all  Colour  either  from  Linfeed 
or  W  alnut  Oil)  but  alfo  it  will 
become  in  that  T  ime  very  fat 
and  thick,  and  attain  a  very 
drying  Quality. 

By  the  fame  Methods  may 
Nut  Oil  be  made  to  dry,  as 
well  as  that  of  Linfeed ,  it 
being  preferr’d  before  that  of 
Linfeed,  for  all  white  Painting 
that  is  not  expos'd  to  the  open 
Air,  for  ’tis  obferv’d,  that  in 
all  dole  Places,  Linfeed  Oil 
is  apt  to  make  white  Lead  turn 
yellow. 

You  muft  take  Notice  that 
all  Ample  Colours  us’d  in 
Houfe  Painting,  appear  much 
more  beautiful  and  luftrous 
when  they  appear  as  if  glaz'd 
over  with  a  Varnifh,  to  which 
both  the  drying  Oil  mentioned 
before,  contributes  very  much, 
and  alfo  the  Oil  of  Turpentine, 
that  Painters  ule  to  make  their 
Colours  dry  foon. 

But  Experience  has  taught, 
that  fome  good  clear  Turpen¬ 
tine,  diffolv’d  in  the  ’foreiaid 
0:1  of  Turpentine,  before  it 
be  mix’d  with  the  Oil  Colours, 
will  make  thofe  Colours  fliine 
much  when  dry,  and  preierve 
their  Beauty  beyond  mod  other 
'Filings,  drying  with  an  ex¬ 
treme  Gloffy  Surface,  more 
lmooth  than  Oil  alone,  and 
will  alfo  better  refill:  the  Inju¬ 
ries  of  the  Air  and  W'eather, 
provided  too  much  of  it  be  not 
put  in. 


OMPH  ALOPTICK  [in  Op- 
ticks]  is  a  Glafs  that  is  convex 
ufually  call’d  a  Convex  Lens. 

OPPOSITION  \ynGeometry\ 
is  the  Relarion  of  two  Things 
between  which  a  Line  may  be 
drawn  Perpendicular. 

OPTIONS  is  properly  the 
Science  of  dired  Villon;  tho* 
the  Word  is  fometimes  us’d  in 
a  larger  Senfe,  for  the  Science 
of  Vifion  or  Vifibles  in  gene¬ 
ral  ;  and  in  this  Senle  it  in¬ 
cludes  Catoptricks ,  Dioptricks , 
and  even  \ PerfpeEtive . 

Op  ticks  is  a  mathematical 
Science  that  treats  of  the  Si^ht 
in  general,  and  of  every  thing 
which  is  ieen  with  dired  Rave; 
and  explains  the  fcveral  Pro¬ 
perties  and  Effeds  of  Vifion  in 
general,  and  properly  of  that 
which  is  dired  and  ordinary  ; 
for  when  the  Rays  of  Light 
are  confidered  as  reflected,  the 
Science  which  teaches  their 
Laws  and  Properties  is  call’d 
Cat  opt  ricks  ;  and  when  the  Re- 
fraction  of  Rays  is  conflder’d, 
and  the  Laws  and  Nature  of  u 
explain’d  and  demonilrated, 
the  Science  is  call’d  Diop* 
tricks  \  or 

Optirks  in  its  extenfive  Sig¬ 
nification  may  be  confider’d  as 
a  mixt  mathematical  Science, 
explaining  the  Manner  wherein 
Vifion  is  perform’d  in  the  Eye  ; 
treats  of  the  Sight  m  the  gene¬ 
ral  5  gives  the  Reafon  of  the 
fcveral  Modifications  or  Alte¬ 
rations  which  the  Rays  of  Light 
undergo  in  the  Eye,  and  why 
Objeds  appear  fometimes  big¬ 
ger  and  fometimes  linallcr, 
iometimes  more  diftind,  ibme- 
times  more  confus’d,  fometimes 
nearer 
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nearer  and  fometimes  farther 
off 

In  this  extenfive  Significa¬ 
tion  it  is  confider’d  by  Sir  IJaac 
Newton  in  his  admirable  ork 
call’d  Opticks ;  from  Opticks 
likewife  arifes  Perfpe  Clive  ; 
all  the  Rules  of  which  have 
their  Reaion  or  Foundation  in 
Opticks  ;  and  though  Racquet 
makes  PerfpeCtive  a  Part  of 
Opticks,  yet  John  Archbifhop 
et  Canterbury ,  calls  Opticks, 
Cafoptricks  and  CDinptricks ,  by 
the  Name  of  P  erf p°  Clive. 

OPTICK  Pencil  or  Pencil 
of  Rays,  is  that  Affemblagc 
of  Rays,  by  Means  whereot 
any  Point  or  Part  of  an  Objeft 
is  leen. 

OPTICK  Pyramid  [in  Per - 
fpeClive~\  is  a  Pyramid,  whofe 
Bafe  is  the  vifible  Objcft,  and 
its  Vertex  in  the  Lye;  form’d 
hy  Rays  drawn  from  the  feve- 
ral  Points  of  the  Perimeter. 

OPTICK  Rays  are  particu¬ 
larly  us’d  for  thole  wherewith 
an  Optick  Pyramid  or  Optick 
pr tangle  is  terminated,  as 

OPTICK  Asis,  is  a  Ray 
pafling  through  the  Centre  or 
the  middle  of  the  Optick  Py¬ 
ramid . 

OPTICK  Chamber  ;  or  call’d 
Camera  Obscura,  is  the 
Name  of  an  Optick  Machine; 
wherein  (the  Light  only  com¬ 
ing  through  a  double  Convex 
Glafs)  Objects  expofed  to  broad 
Day-Light,  and  oppofite  to  the 
Glafs,  are  reprefented  inverted 
upon  any  white  Matter  placed 
within  the  Machine  in  the  Fo¬ 
cus  of  the  Glafs. 

The  Reprefentations  of  Ob- 
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je£ts  in  this  Machine  are  won- 
derfully  pleafant,  not  only  be- 
caufe  they  appear  in  their  juft 
Proportions,  and  are  endued 
with  all  the  natural  Colour  of 
their  Objefls;  but  likewife 
fhew  their  various  Morions, 
which  no  Art  can  imitate;  and 
a  skilful  Pain  er  by  the  Afli- 
ftance  of  one  of  thefe  Ma¬ 
chines,  may  obferve  many 
Things  from  the  Contempla¬ 
tion  of  the  Appearance  of  Ob- 
jefL  therein,  which  will  be  an 
Help  to  the  Perfection  cf  the 
Art  of  Painting  and  even  a 
Bungler  may  accurately  enough 
delineate  Objects  by  Means  ot  it. 

Mr.  Grave/ ei d  at  the  End  of 
his  PerfpeCtive  has  given  the 
Deicription  and  Ufc  of  two 
Machines  of  this  Kind,  which 
are  the  beft  that  have  yet  been 
made,  efpecially  the  former. 

OPTICK  Glaffes,  are  Glaf- 
fes  that  are  ground  cither  Con¬ 
cave  or  Convex,  io  as  either  to 
colleCt  or  difperfc  the  Rays  of 
Light ;  by  Means  of  which, 
Vifion  is  improv’d,  and  the 
Eye  ftrengrhened,  preferv’d, 

&c. 

ORATORY  [in  Architec¬ 
ture ]  is  a  Clofet  or  little  A- 
partment  in  a  large  Houfe  near 
a  Bed  Chamber,  furmfh’d  with 
a  little  Altar,  or  an  Image  for 
private  Devotion  (among  the 
Romanics). 

The  ancient  Oratories  were 
little  Chappels  adjoining  to 
Monafteries,  where  the  Monks 
laid  their  Prayers  before  they 
had  Churches. 

ORDER  [in  Architecture ] 
is  a  Syftem  of  the  feveral 
Members, 
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Members,  Ornaments  and  Pro¬ 
portions  of  Columns  and  Pila- 
iters  ;  or  it  is  a  regular  Ar¬ 
rangement  of  the  projecting 
Parrs  of  a  Building,  efpecially 
thofe  of  a  Column;  fo  as  to 
form  one  beauriful  whole :  Or 
Oder  is  a  certain  Rule  for  the 
Proportions  of  Columns,  and 
for  the  Figures  which  lome  ot 
the  Parts  ought  to  have,  on 
the  Account  of  the  Proportions 
that  are  given  them. 

M.  Le  Clerc  defines  an  Or¬ 
der  to  be  a  Column  charg'd 
with  an  Entablature,  and  fup- 
ported  on  a  Pedeftal. 

The  Origin  of  Orders  may 
be  faid  to  be  almoft  as  ancient 
as  human  Society  ;  the  Rigour 
of  the  Seafons  firft  put  Men 
upon  making  little  Cabins  to 
retire  into;  at  the  firft  they 
were  made  half  under  Ground, 
and  half  above,  and  were  co¬ 
vered  with  Stubble.  But  in 
Time  growing  more  expert, 
they  laid  Trunks  of  Trees  an 
End,  and  laid  others  a-crols  to 
bear  up  the  Covering. 

From  hence  they  took  the  Hint 
of  more  regular  Architecture  ; 
the  Trunks  of  Trees  upright, 
reprefenting  Columns ;  and  the 
Girds  or  Bands  which  ferv’d  to 
keep  the  Trunks  from  burft- 
ing,  exprefs’d  Bafes  and  Capi¬ 
tals;  and  the  Summers  which 
lay  a-crofs,  gave  the  Hint  of 
Entablatures;  and  likewife  did 
the  Coverings  ending  in  Points, 
give  a  Notion  of  Pediments. 
This  Hypothefis  we  have  from 
Vitruvius ,  and  it  has  been  well 
illuftrated  by  M.  jBlond?l. 

Others  are  of  the  Opinion 
that  Columns  took  their  Rife 
VOL.  II. 


frotn  the  Pyramids  which  wei 
erefled  by  the  Ancients  ov< 
Tombs;  and  that  the  Uri 
wherein  their  Afhes  were  ii 
clos'd,  reprefented  the  Cap 
tals,  the  Abacus  of  which  w s 
a  Brick  laid  over  to  cover  th 
Urn:  But  Vitruvius  %  Accoui 
feems  the  moft  natural. 

In  time,  the  Height  of  Cc 
lumns  were  regulated  by  th 
Greeks  on  the  Foot  of  the  Prc 
portion  of  a  human  Bod 
The  "Doric  reprelented  a  Ma 
of  a  ftrung,  robuft  make  ;  th 
Tonic  that  of  a  Woman,  ar 
the  Corinthian  that  of  a  Gir 
Their  Bafes  and  Capitals  we; 
their  Shoes,  Head  Drels,  i£c 

The  three  Greek  Orders  r 
prelent  three  different  Manne 
of  Building,  viz.  the  foil 
mean ,  and  delicate ;  the  two  It, 
lian  ones,  are  imperfect  Pr< 
du&ions  of  thefe. 

The  little  Regard  the  R 
mans  had  for  thefe  laft,  a 
pears  from  this,  that  we  me 
not  with  one  Inftance  in  t 
Antique  where  they  arc  inte 
mixt. 

Daviler  obferves,  that  tl 
Abufe  the  Modems  have  intr 
duc’d  by  the  Mixture  of  t 
Greek  and  Latin  Orders,  a 
ies  from  their  W  ant  of  Reflc 
tion  on  the  Uic  which  the  A 
cients  made  thereof. 

The  Definitions  Virruvi . 
Ltarbaro,  and  Scamozzi ,  ha 
given  of  Orders,  are  fo  obfeu 
that  it  is  not  worth  w’hile 
fpendTime  in  repearing  thei 
it  is  lufficient  to  oblerve,  t! 
there  are  five  Orders  of  C 
lumns;  three  of  which  j 
Greek ,  viz.  the  Doric,  lot 
H  s 
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and  Corinthian •?  and  two  J5vr- 
lian,  viz,  the  Tujcan  and  Com- 
pofue . 

To  give  a  general  Idea  of 
the  0‘derSy  it  will  be  necefiary 
to  obferve ,  that  the  whole 
is  compos’d  of  two  Parts  at 
leaft,  viz.  the  Column  and  the 
Entablature,  and  of  four  Parts  ; 
at  the  moft;  where  there  is  a 
Fedefial  under  the  Columns 5 
and  one  Herat  er  or  little  Pe- 
deftal  on  the  Top  of  the  En¬ 
tablature. 

That  the  Column  has  three 
Parrs,  viz.  the  'Bafe,  the  Shaft 
and  the  Capital*?  the  Fntabla- 
ture  has  three  like  wife,  viz. 
the  Architrave ,  the  F)  ize  and 
the  Cornice?  which  Parts  are 
all  different  in  the  feveral  Or¬ 
ders,  having  each  their  parti- 
cidar  Characters  and  Members, 
call’d  by  the  general  IS  antes  of 
Mouldings  or  Ornaments . 

Thefe  Orders  took  their 
Names  from  the  People  among 
whom  they  wrerc  invented. 
Scammozzi  calls  the  T'ufcan  the 
Gigantick ;  the  Doric  ^  the 
Herculean  ;  the  Ionic  %  the  Ma¬ 
tronal  3  the  Compofite ,  the  He - 
roii  k ,  and  the  Corinthian  the 
Virginal. 

I  /hall  here  prefent  you  with 
W’hat  M.  J.r  Clerc  gives  us,  re¬ 
lating  to  the  Orders. 

An  Order  of  Columns  is  u- 
fually  underftood  of  a  Column 
bearing  its  Entablature  •  but 
the  Order  is  fcarccly  compleat 
except  the  Column  be  rais’d  on 
a  Pedeftal. 

The  Pedeftal,  Column  and 
Entablement,  arc  three  Com¬ 
pound  Parts,  each  confifting  of 
three  Others,  as  has  been  laid 
before. 


The  Ancients  have  given  us 
five  leveral  Orders  of  Columns, 
the  fufean ,  Doric ,  Ionic , 
Roman  and  Corinthian. 

1  he  Fufcan  Order  is  the 
firft,  moft  fimple  and  folid,  its 
Column  is  /even  Diameters 
high,  and  its  Capital,  Rafe 
and  Entablature,  have  but  few 
Mouldings  for  Ornaments. 

If  we  give  Credit  to  M.  Ac 
Cambray  m  his  Parallel,  this 
Order  ought  never  to  be  us’d 
any  where  but  in  Rufticks,  or 
Country  Houfes  and  Places. 

And  indeed,  in  the  Manner 
that  Vitruvius ,  ‘ Palladio ,  and 
fome  others  de/cribe  it,  it  fcarcc 
deferves  to  be  us’d  at  all. 

Methinks  however  in  Vigno¬ 
las  Manner  of  Conipofition,  it 
has  certain  Beauties  in  its  Sim¬ 
plicity,  which  add  a  Value  to 
it,  and  rendei  it  worthy  to 
be  us’d,  not  only  in  private 
Houfes,  bu^  al/o  in  publick 
Buildings 5  as  in  Porticoes  of 
Markets;  of  publick  Halls;  in 
Magazines  or  Gra^anes  of  Ci¬ 
ties  ;  and  even  m  Palaces  and 
Scats  ot  Princes  and  Noblemen, 
particularly  in  the  lower  A  part- 
ments,  Offices,  Srables,  fnot 


And  in  general,  in  all  Pla¬ 
ces,  where  Strength  and  Sim¬ 
plicity  are  required,  and  where 
any  of  the  richer  and  more  de¬ 
licate  Orders  would  be  unfuit- 
able. 

The  Doric  Order  is  the 
Second,  and  molt  agreeable  to 
Nature.  It  is  the  moft  ancient, 
and  given  us  by  the  Greeks ; 
It  has  no  Ornament  on  itsBare, 
or  on  its  Capital.  Its  Height 

is 
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is  eight  Diameters.  Its  Frieze 
is  difhnguifh'd  by  Triglyphs 
and  Metopes. 

l'S  Compofition  is  grand  and 
noble,  and  theTnglyphs  which 
make  the  Ornaments  of  its 
Frieze,  bearing  fome  Refem- 
blance  to  a  L\re,  feems  to  in¬ 
timate  it  to  have  been  origi¬ 
nally  intended  for  iome  Tem¬ 
ple  confec rated  ro  Apollo. 

As  we  are  now  .turn it!  ’d 
with  richer  and  more  delica  e 
Ornaments,  the  2)0)  ic  is  moll 
properly  us’d  in  the  Gates  of 
Cities,  in  Arienals  and  Places 
of  Arms-  in  Halls  of  Guards, 
and  other  Buildings,  which  have 
Relation  toVv  ar,  where  Strength 
and  a  rough,  but  noble  Sim¬ 
plicity  ,  are  particularly  re¬ 
quir’d. 

In  the  mod  ancient  Monu¬ 
ments  of  this  Order ,  the  Co¬ 
lumns  are  without  Bafes,  the 
Reafon  of  which  is  not  eafy  to 
aflign. 

M  de  Cambray  in  his  Paral¬ 
lel ,  is  of  the  fame  Opinion  with 
Vitruvius ,  that  the  'Doric  Co¬ 
lumn,  not  the  Ionic ,  fas  the 
Tranflator  of  Le  Clerc  has  it) 
having  been  compos’d  in  imi¬ 
tation  of  a  naked  Man,  nervous 
and  robuft,  as  an  Hercules,  it 
ought  to  have  no  Bafe  •  imagin¬ 
ing  a  Bafe  to  be  that  to  a  Co¬ 
lumn,  which  a  Shoe  is  to  a 
Man.  Bur  for  my  own  Part,  I 
mull  confefs,  I  can’t  confider  a 
Column  without  a  Bale,  but 
in  comparing  it  to  a  Man;  I  ra¬ 
ther  form  the  Idea  of  a  Man 
without  Feet,  than  without 
Shoes. 

For  this  Reafon,  I  am  rather 
of  Opinion,  either  that  the  an- 
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cient  Architects  had  not  yet 
thought  or  adding  bafes  to  tneir 
Columns,  or  that  they  declin’d, 
on  Purpofe,  to  give  them  any, 
with  defign  to  keep  the  Pave¬ 
ment  clear,  and  unembarrafs’d 
with  the  Angles  and  Projec- 
tures  of  Bafes,  whicn  are  apt 
to  occafion  People  paffing  by 
to  Bumble. 

This  alio  appears  the  more 
probable,  in  Regard  that  the 
Architects  of  tnofe  Times  usd 
to  range  their  Columns  exceed¬ 
ingly  near  one  another  5  lo  that 
if  they  had  been  furniHi’d 
with  Bafes,  the  Paflages  be¬ 
tween,  would  have  been  ex¬ 
tremely  narrow  and  incommo¬ 
dious. 

And  this  appears  to  be  the 
Reafon,  why  Vitruvius  orders 
the  Plinth  of  the  Du  [can  Co¬ 
lumn  to  be  rounded  off;  that 
Order  in  the  Manner  he  de- 
fcribes  it,  being  particularly 
adapted  to  the  lervile  Offices 
of  Bufinefs,  and  Commerce, 
where  Conveniency  is  always 
to  be  confulted  before  Beauty. 

Be  this  as  it  will,  every  Man 
of  a  good  Talie  will  allow, 
that  a  Bale  adds  a  Grace  to  a 
Column,  and  that  it  is  a  very 
neceffary  Appendage,  in  Re¬ 
gard  it  makes  r  liana  the  more 
firmly  on  its  Plan:  fo  that  if  no 
Columns  are  made  now  with¬ 
out  Bafes,  this  ought  not  to  be 
imputed  to  the  Prejudices  of 
our  ArchiteCis,  as  iome  Admi¬ 
rers  of  Antiquity  will  have  itj 
but  m  their  Prudence. 

The  Ionic  Order  is  the 
third,  and  a  kind  of  mean  Pro¬ 
portional  between  the  folk!  and 
delicate  Manner.  Its  Capital 
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its  adorn’d  with  Volutes,  and 
its  Cornice  with  Denticles. 

Michael  A>> gelo ,  contrary  to 
all  other  Authors,  gives  the 
Ionic  a  fingle  Row  of  Leaves, 
at  the  Bottom  of  the  Capital. 

The  firft  Idea  of  this  Order 
was  given  by  the  Ionian s ,  who 
according  to  Vitruvius,  com¬ 
pos’d  this  Column  on  the  Mo¬ 
del  of  a  young  Lady,  dreffing 
in  her  Hair,  of  an  eafy  and 
delicate  Shape  ;  as  the  Doric 
had  been  form’d  on  the  Model 
of  a  ftrong  robuil  Man. 

It  is  laid,  the  Temple  of 
Diana  at  Ephefus,  the  mod 
celebrated  Edifice  of  all  Anti¬ 
quity,  was  of  this  Order. 

It  may  now  be  us’d  in  Build¬ 
ings  of  Piety,  as  in  Churches, 
Courts  of  Juftice,  in  Apart¬ 
ments  of  Ladies,  and  in  other 
Places  of  Quietude  and  Peace. 

The  Corinthian  Order  in¬ 
vented  by  Calimachus ,  is  the 
fourth,  the  rich  eft  and  the  moll 
delicate.  Its  Capital  is  adorn'd 
with  two  Rows  of  Leaves,  and 
eight  Volutes,  which  fuftain 
the  AbacuSt  Its  Column  is  ten 
Diameters  high,  and  its  Cor¬ 
nice  has  Mod  ill  ions. 

This  is  indeed  a  Mailer  Piece 
of  Art,  for  which  we  are  in¬ 
debted  to  the  City  of  Corinth. 
It  ought  always  to  be  us'd  in 
moft  Irately  and  moil  magnifi¬ 
cent  Buildings. 

The  Conipojite  or  Roman  Or¬ 
der,  is  the  fifth  and  lalt  (tho’ 
Scamhiozzi  makes  it  the  fourth). 
It  is  call'd  the  Compofite,  be- 
caule  its  Capital  is  compos’d 
out  of  thofe  of  the  other  Or¬ 
ders;  having  two  Rows  of 
Leaves  of  the  Corinthian ,  and 


the  Volutes  of  the  Ionic .  It  is 
alfo  call’d  the  Roman ,  becaufe 
invented  among  that  People. 
Its  Column  is  ten  Diameters 
high  ;  and  its  Corniche  has 
Denticles  or  fimplc  Modillions. 

This  Column  has  alfo  a 
Quarter  Round  as  the  lufean 
and  Doric .  Moft  of  our  Ar¬ 
chitects  in  Compliance  with 
Ltage  and  Cuftom,  place  this 
after  the  Corinthian ;  doubrlefs 
becauie  it  was  the  laft  that 
was  invented.  Scatnmozzi  is 
the  only  Author  wrho  varies 
from  the  Rule,  but  he  does  it 
with  lo  much  Judgment,  that 
we  fcruple  not  to  imitate  him. 

This  Order  may  be  us’d  in 
every  Place,  and  on  every  Oc- 
cafion,  where  ’tis  requir’d  that 
Strength,  Richnefs  and  Beauty 
ihould  be  found  together. 

Ruftick  Order  is  that  a- 
dorn’d  with  Ruftick  Quoins, 
Bofcages,  &c. 

Attick  Order  is  a  little  Or¬ 
der  of  low  Pilafters,  with  an 
archirrav’d  Corniche  for  its 
Entablature,  as  that  of  the  Ca- 
ftle  of  Verfailles ,  over  the  Io¬ 
nic,  on  the  Side  of  the  Garden. 

M.  Slondcl  calls  the  little 
Pilafters  of  Ar ticks  and  Mez¬ 
zanines,  fa  lie  Orders. 

Rev fian  Order  is  that  which 
has  Figures  ot  4 Per  fan  Slaves, 
inftead  ot  Columns  to  iuppert 
the  Entablature. 

Cary  at  irk  Order,  is  that 
whofe  Entablature  is  fupported 
w  ith  Figures  of  Women  inftead 
of  Columns. 

Gothic  Order,  is  an  Car¬ 
der  which  deviates  from  the 
Ornaments  and  Proportions  of 
the  Antique;  and  whofe  Co¬ 
lumns 
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lumns  are  either  toomaflive,  in 
Manner  of  Pillars  5  or  too 
/lender,  like  Poles;  its  Capi¬ 
tals  out  oft  all  Meafure ;  and 
carv’d  with  Leaves  of  wild 
Acanthus,  Thirties,  Cabbage, 
or  the  like. 

French  Order,  is  a  new 
contriv’d  Order,  wherein  the 
Capitals  confift  of  Attributes 
agreeing  to  that  People,  as 
Cock’s  Heads,  Flower  de  Lys, 
£$c. 

The  Proportions  of  this  Or¬ 
der  are  Corinthian .  Such  is 
that  of  M.  Le  Srun,  in  the 
grand  Gallery  of*1  Ver failles, 
and  that  of  M.  Le  Clerc. 

M.  Le  Clerc  gives  a  fecond 
F ufcan  Order,  and  a  Span  ip 
Order,  befides  his  French  Or¬ 
der.  The  I ufcan  he  ranks  be¬ 
tween  the  fir  ft  I ufcan  and  Do¬ 
ric.  He  makes  the  Height  of 
it  23  Semi-Diameters,  22  Mi¬ 
nutes  ;  the  Columns  to  have  r  5  , 
the  Pedellal  5,  and  the  Enta¬ 
blature  3  and  22  Minutes,  and 
he  propofes  its  Frieze  to  be 
adorn’d  with  Turtles;  which 
are  the  Arms  of  fife  any. 

He  places  the  Spanip  Order 
between  the  Corinthian  and 
Com  pope.  He  makes  the  whole 
Order  30  Semi  Diameters,  28 
Minutes;  the  Column  of  w;hich 
has  19  and  25  Minutes,  the 
Pedertal  16,  and  18  Minutes, 
and  the  Entablature,  4  and  1 5 
Minutes. 

1  he  Horns  of  the  Abacus,  he 
fuftains  with  little  Volutes; 
the  m  iddle,  in  Lieu  of  a  Rofc, 
has  a  Lion’s  Snout;  that  Ani¬ 
mal  being,  the  Symbol  of  Spfn, 
and  exprefling  the  Strength, 
Gravity  and  Prudence  of  that 
Nation. 


Thefe  feveral  Orders,  fay9 
M.  Le  Clerc,  (peaking  of  the 
five  firft,  have  been  very  judi- 
cioufly  compos’d  at  various 
Times,  in  order  to  fuit  the  va¬ 
rious  kinds  of  Buildings,  which 
either  Neceflity  or  Magnificence 
fhould  occafion  Men  to  erefr, 
and  thefe  are  ever  made  more 
or  lefs  fimple, each  in  its  Kind; 
and  more  or  lefs  (lender,  ac^ 
cording  to  the  Buildings  they 
are  us'd  in,  and  the  Riches  of 
the  Princes,  People,  or  private 
Perlons  who  build  them. 

M.  Le  Clerc  treats  of  the 
different  Manners  wherein  the 
five  Orders  or  Columns  have 
been  treated,  with  fome  ufe- 
ful  Remarks  on  tho-e  of  Fal¬ 
la  dio  and  Vignola. 

He  fays,  if  thefe.  Orders  of 
Columns  had  any  pofitivc 
Beauties,  eafy  and  obvious  to 
the  Eye,  Architects  would  have 
been  oblig’d  to  agree  among 
themfelvcs,  as  fco  their  Rules 
and  Properties;  but  as  their 
Beauties  are  in  EffcCt  merely 
arbitrary,  and  not  founded  on 
any  certain  Demonftrations,  it 
happens,  that  thofe  wEc  have 
treated  of  them,  have  all  pre¬ 
scrib'd  different  Rules,  accord¬ 
ing  as  their  Tafte  and  Genius 
were  different. 

It  muft  be  own’d  however, 
that  tho’  the  fame  Order  may 
have  different  Beauties,  and 
different  Proportions;  yet  a 
mong  thofe  Beauties  and  Pro¬ 
portions,  ’tis  certain  there  are 
iome  that  pleafe  more,  and  a-*e 
more  univerfally  approv’d  than 
others. 

Among  the  fbveral  Authors, 
who  have  written  on  Architec- 
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ture,  ‘Palladio  and  Vignola 
/eem  to  be  the  moft  generally 
follow’d  ;  but  it  is  a  Doubt, 
even  among  Perfons  of  Skill 
and  Judgment,  which  of  the 
two  ought  to  be  preferr’d  to  the 
other. 

The  Orders  o f  Palladio  have 
Beauties  different  from  the  Or¬ 
ders  of  Vignola  I  mean  their 
feveral  Orders  have  each  of 
them  their  different  realities: 
and  yet  the  great  Difference 
between  their  Compofitions, 
does  hardly  allow  us  to  view 
them  without  making  a  Choice 
from  iome  Circumftances. 

For  Inftance,  Vigi  da's  Rule 
of  making  the  Eirablcmen  in 
all  the  Orders  juft  a  fourth  Pai  t 
of  the  Height  of  the  Column, 
pleafes  me  lefts  than  that  of 
Palladio ,  who  dimini,rl  es  this 
Height  in  the  three  laft  Orders. 

I  mean  tha*  Vignola's  Entable¬ 
ments  appear  heavy  and  lum- 
pifh.  and  eftpecialiy  in  the  Jo - 
iric,  Corinthian  and  Compcfite 
Orders;  and  above  all,  when 
the  Columns  are  without  Pede- 
ftals, 

On  the  other  Hand,  Vigno¬ 
la's  Pecfeftals,  whole  Height 
in  all  the  Orders  is  one  third  of 
that  of  the  Columns,  are  in  my 
Opinion  preferable  to  the  Pe- 
deftals  o f  'Palladio,  which  hav¬ 
ing  lels  Height,  appear  flat  and 
low. 

Again,  the  Zocro  of' Vignola's 
Pedeftal  feems  too  little,  and 
that  of  Palladio ,  too  big  and 
ftrong  for  the  Pedeftal. 

Further,  I  cannot  commend 
Vignola  for  giving  Vitruvius's 
Bafe  to  the  Ionic  Column,  and 
for  excluding  the  Attic  Bafe 
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out  of  all  his  Orders,  which, 
without  Dili  me,  is  the  moil 
beamiful  of  all  the  Bafts  of 
Columns. 

Palladio  too,  in  my  Opinion, 
had  done  better,  if  in  Imita¬ 
tion  of  the  Ancients  he  had 
given  the  At  lie  Bafe  to  the  Io¬ 
nic  Column,  inftead  of  the 
PJotic ;  in  which  laft  fome  more 
fimple  Bafe,  as  tha*-  for  lnftance 
of  Virjola ,  w'ould  have  been 
more  iuitable  and  confident 
with  the  Solidity  of  the  Order. 

Add  to  theie  that  a  Man  can¬ 
not  view  Vi <r),oh  s'Vftat  Or¬ 
der,  without  obfemng  fhav  of 
Pcdkdio  ill  conducted  a’n.oft: 
in  every  Part;  but  efpecially 
m  the  Shaft  of  the  Column, 
which  indeed  appears  mon- 
ftrous,  on  Account  of  its  ex- 
cefllve  Diminution  towards  the 
Top  ;  even  the  fmalleft  Share 
of  Difcernment  is  fufficient  to 
difeo  ver  this. 

Rethinks  too,  it  had  been 
more  juft  in  Palladio ,  if  in¬ 
ftead  of  Mod  ill  ions  in  the  To¬ 
nic  Emablcment,  he  had  made 
Dentils,  which,  as  Vignola  has 
very  well  observ’d,  are  an  ef- 
lenrial  Ornament  of  this  Odrer : 
Mod il lions  appearing  too  ftrong 
and  maffive  for  a  Column  that 
profefles  to  imrare  the  Delica¬ 
cy  of  a  )oung  W  oman. 

Nor  does  ir  appear  over  judi¬ 
cious  in  Vignola ,  to  ufe  Dentils 
in  four  of  the  Orders ;  it  being 
a  Point  of  Prudence  in  an  Ar- 
chite£l,  to  introduce  a  Diverfi- 
ty  in  the  Ornaments,  as  w  ell  as 
the  principal  Members  of  his 
Orders. 

And  again,  I  can’t  but  think 
it  an  overfight  in  Vignola ,  to 
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make  his  Dentils  lefs  in  the  Laftly,  a  Man  cannot  view 
‘-Doric  Order,  than  in  the  Io-  Vignolas  Portico’s,  without  ob- 
nic,  Corinthian  and  Reman ;  lerving  them  to  be  better  pro- 
when  ’tis  own'd,  that  the  ‘-Doric  portioned  than  thofe  of  ‘Pulla- 
is  considerably  leis  delicate  than  dio,  which  are  too  wide  in  the 
any  of  thofe  other  Orders.  two  firft  Orders,  and  too  nar- 

■  Who  can  approve  of  'Palla-  row  in  the  two  la  ft. 
dio' s  making  the  Corinthian  Were  1  to  examine  the  Pro- 
Column  lei's  delicate  than  the  files  of  thefe  two  Authors,  ma- 
Roman,  and  the  R  man  Cam-  ny  of  them  would  be  found  ln- 
tal  at  the  fame  Time  lefs  de-  tolerable-  being  compos’d  of 
licate  than  the  Corinthian ?  Or  Mouldings  that  are  ill  match’d 
was  it  juft  in  Vignola  to  make  to  each  other,  and  in  no  wife 
the  2  Columns,  Corinthian  and  fuitable  to  the  Places  where 
Comp oj he,  in  the  fame  Propor-  they  are  found. 


tion? 


Ought  not  fomg  Regard  to  Of  the  five  Orders  of  Ar- 
be  had  to  the  Difference  of  chiteefure,  by  equal  ‘Parts. 
their  Capitals,  and  on  that  Ac¬ 
count,  Ihould  not  fome  more  Every  Order  is  comprehend- 
Delicacy  be  Ihewn  in  the  Co-  cd  under  three  principal  Parrs, 
rinthian  Column,  than  the  Ro-  viz.  the  ‘Pedeftal,  the  Column 
man  .  and  the  Entablature  ;  and  each 

Further  it  may  be  juftly  laid.  Part  confifts  of  three  Denomi- 
that  it  Vignola  has  made  his  nations;  the  ‘Pedefial  having 
Entablements  too  heavy  in  the  its  Bafe,  ‘Die,  and  Cornice ;  the 
three  laft  Orders,  'Palladio  has  Column ,  its  'Bafe,  Shaft,  and 
made  his  too  light.  Capital ;  and  the  Entablature , 

I  obferve  alio,  that  Vignola  its  Architrave,  Frieze  and  Cor- 
has  made  his  Modiliions  in  the  nice. 

Corinthian  Order,  too  large, 

infomuch  that  they  encroach  I.  Of  the  Tufcan  Order. 
upon  each  other  in  the  inner 

Angles  of  the  Entablement;  Any  Height  being  given,  di- 
on  which  Account,  the  Roles  vide' it  into  ten  Parts  and  three 
inclos’d  between  them,  appear  Quarters,  ca-R’d  Diameters  (by 
soo  fmall,  with  Regard  to  thole-  Diameters  is  meant  the  Thick- 
which  mu  ft  be  own’d  to  be  a  nels  of  the  Shaft  at  the  bottom) 
considerable  .Fault,  that  Pal-  the  Pedeftal  having  two;  the 
lad/o  had  the  good  Fortune  to  Column  with  Bafe  and  Capital, 
avoid,  by  making  the  Spaces  levc-n ;  and  the  Entablature, 
between  the  Modiliions  perfe£t  one  and  three  Quarters. 
Squares. 

Nor  can  it  bei  deny ’d  that  in  II.  Of  the  Doric  Order. 
Vignola  the  Die  -  of  the  Corin¬ 
thian  Pedeftal  is  too  high,  and  The  whole  Height  bein'* 
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in  ‘Palladio ,  too  low  for  tbs 
b?rz. 


given,  is  divided  nuo  twelve/ 


H  a. 


Diame- 
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Diameters  or  Parts,  and  one 
third  ^  the  Pedeftal  having  wo 
and  one  third,  the  Column 
eight,  and  the  Entablature  two. 

III.  Of  the  Ionic  Order . 

The  whole  Height  is  divid¬ 
ed  into  thirteen  Diameters  and 
a  half;  the  Pedeftal  having  two 
and  two  thirds,  the  Column 
nine,  and  the  Entablature  one, 
and  four  fifths. 

IV.  Of  the  Corinthian  Order. 

The  whole  Height  is  divided 
into  fourteen  Diameters  and  a 
half;  the  Pedeftal  having  three, 
the  Column  nine  and  a  half, 
and  the  Entablature  two. 

V.  Of  the  Cojnpofite  Order . 

The  whole  Height  is  divided 
into  fifteen  Diameters,  and  one 
third  •  the  Pedeftal  having 
three  and  one  third,  the  Co¬ 
lumn  ten,  and  the  Entablature 
two. 

In  a  Color ade  or  range  of 
Pillars,  the  Inter  column  iation  or 
Space  between  two  Columns  in 
the  Tufcan  Order,  is  four  Dia¬ 
meters.  In  the  floric  Order, 
two  and  three  Quarters.  In 
the  Ionic  Order,  two  and  a 
Quarter.  In  the  Corinthian 
Order,  two:  And  in  the  Com- 
pofite  Order,  one  and  a  half. 
See  the  Plate. 

ORGAN ICAL  Defcription 
cf  Curves  is  the  Method  of  de¬ 
ferring  them  on  a  Plane,  by 
the  Regular  Motion  of  a 
Point 
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OR  IE  Architecture! 
OR  LET  >  a  Fillet  under 
ORLO  j  the  Ovolo  or 
Quarter  Round  of  a  Capital. 
V>  hen  it  is  at  the  Top  or  Bot¬ 
tom  of  the  Shaft,  it  is  call'd 
Culture.  ‘Palladio  ufes  rhe 
V\  ord  for  the  Plinth  of  the  Ba¬ 
les  of  Columns. 

ORNAMENTS  Fin  Archi¬ 
tecture]  are  us’d  to  figmfy  all 
the  Sculpture  or  carv  d  \\  ork 
wherewith  a  Piece  of  Archi¬ 
tecture  is  enrich’d. 

Vitruvius  and  Wrote  alfb 
ulc  the  W  ord  to  figmfy  the  En¬ 
tablature . 

Ornaments  in  Relievo  are 
thole  cut  imo  the  Contours  of 
Mouldings,  as  leases,  Shells, 
Scrolls,  Mowers, 

Ornaments  inCfeux,  are  fuch 
as  are  cut  within  the  Mould¬ 
ings,  as  Eggs,  Flutes ,  &c. 

ORPIMRNT  is  the  fame 
that  fome  call  Yellow  Ac f crick. 
It  is  a  good  Colour  for  fome 
Uies,  but  is  very  troubleiome 
to  grind,  being  a  mineral,  ftony 
Subftance  of  a  poilonous  Qua¬ 
lity;  therefore  Care  ouglu  to 
be  taken,  that  the  Fumes  of  it 
don’t  offend  the  Brain,  in  the 
time  of  grinding  it. 

ORTHOGR  A  PHY  [in  Geo¬ 
metry]  is  the  Art  of  drawing 
or  delineating  the  fore  right 
Plan  of  any  (jbjedt,  and  of  ex- 
preffing  the  Heights  or  eleva¬ 
tions  of  each  Part. 

It  is  call’d  Orthography  from 
its  determining  Things  by  per¬ 
pendicular  Lines,  falling  on 
the  Geometrical  Plane. 

ORTHOGRAPHY  [in Ar- 
rhitetture'}  is  the  Elevation  of 
a  Building. 

The 
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The  Orthography  is  either 
external  or  internal. 

The  external  Orthography  is 
taken  for  the  Delineation  of  a 
external  face  or  Front  of  a 
Building  $  or  as  it  is  by  others 
defin’d,  is  the  Model,  Plat¬ 
form,  and  Delineation  of  the 
Fronr  of  a  Houfe,  that  is  con¬ 
triv’d,  and  to  be  built  accord¬ 
ing  to  the  Rules  of  Geometry , 
according  to  which  Pattern  the 
whole  Fabrick  is  eie&ed  and 
fimfh’d.  This  Delineation  or 


Plat-form,  exhibits  the  prin¬ 
cipal  W  all,  with  its  Apertures, 
Roof,  Ornaments,  and  every 
Thing  vifible  to  an  Eye,  plac’d, 
before  the  Building. 

Internal  Orthography \  which 
is  alfo  call’d  a  Se£liony  is  a  De¬ 
lineation,  or  Draught  of  a 
Building,  luch  as  it  would  ap¬ 
pear,  were  the  external  Wall 
removed. 

To  lay  down  the  Orthogra¬ 
phy  of  a  Building. 
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Draw  a  Right  Line  for  a  mine  the  external  Orthography 
Bare  or  Giouna  Line  A  B,  and  of  the  Building^  and  after  the 
at  o  .e  End  ere£l  a  perpendicu-  fame  Manner,  is  the  internal 
lar  A  D  upon  A  B,  let  off  the  Orthography  to  be  laid  down. 
VHdth  and  Oiihnces  of  the  ORTHOGRAPHY  [hEPer- 
Gates  or  Doors,  \N  mdows,  &c.  fpettivc']  is  the  fore  right  Side 
On  the  Right  Line  A  D,  fet  of  any  Plane,  /.  e.  the  Side  or 
off  the  Heights  of  the  feve-  Plane  ^iat  lies  parallel  to  a 
ral  Parts  vifible  in  the  Face  of  ftrait  Line,  that  may  be  ima- 
the  Building,^,  g.  of  the  Doors,  gin’d  to  pals  through  the  out- 
.  indows,  the  Roof,  Chimneys,  ward  Convex  Points  of  the 
j&r.  and  apply  a  Ruler  to  each  Eyes,  continued  to  a  convenient 
'ru  Length.  Lamy ,  and  others, 

1  he  common  Interfedlions  ufe  the  Word  Scenography  in 
of  the  Right  Lines,  drawn  the  fame  Senfe. 
from  three  Points,  parallel  to  OSCILLATION  [in  Me- 
the  Lines  A  B  and  A  D  deter-  chanicksl  is  the  Swing  or  reci¬ 
procal 
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1.  If  a  Angle  Pendulum  be 
fuipended  between  two  Semi- 
Cycloids  B  C,  CD,  which  have 
the  Diameter  C  E  of  the  ge¬ 
nerating  Circle  equal  to  half 
the  Length  of  the  String,  fo 
that  the  String,  as  it  ofcillatcs, 
folds  about  them^  all  the  O- 
fcillations,  however  unequal, 
will  be  Ifochional  in  a  non  re¬ 
filling  Medium. 

2.  The  Time  of  the  intire 
or  whole  Ofcillation  thro’  any 
Arch  of  a  Cycloid,  is  to  the 
Time  of  the  Perpendicular 
Defcent  through  the  Diameter 
of  the  generating  Circle,  as 
the  Periphery  of  the  Circle  to 
the  Diameter. 

3.  If  two  Pendulums  defcribe 
Similar  Arches  of  Circles,  the 
times  of  the  Ofcillations  are 
in  the  Subduplicate  of  their 
Lengths. 

4.  The  Number  of  Ifdchro- 
nal  Ofcillations  made  in  the 
fame  time  by  two  Penflulums, 
are  reciprocally  as  the  times 
wherein  each  of  the  Ofcilla¬ 
tions  are  made. 

The  Times  of  the  Ofcilla¬ 
tions  in  different  Cycloids,  are 
in  the  fub-duplicate  Ratio  of 
the  Length  of  the  Pendulums. 

5.  The  Length  of  a  Pendu- 
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Iu^t  that  will  perform  its  Ofcil¬ 
lations  m  a  Second,  is  3  B  oot, 
8  Inches  and  a  half  of  ‘Paris 
Meal  ure. 

6.  The  /hotter  the  Ofcilla¬ 
tions  in  the  Arch  of  a  Circle 
are,  the  truer  will  the  Pendu¬ 
lum  meafure  Time,  or  the 
more  Ifochronal  will  the  Ofcil¬ 
lations  be. 

Centre  of  OSCILLATION 

in  a  fufpended  Body,  is  a  cer* 
tain  Point  therein,  each  Vibra¬ 
tion  of  wh  ch  is  , perform’d,  in 
the  lame  Manner,  as  if  that 
Point  alone  w£re  fufpended  at 
that  Dillance  from  the  Point  of 
Suipcnfion.  Or, 

It  is  a  Point  wherein,  if  the 
whole  Length  of  a  compound 
Pendulum  be  collefled,  the  fe- 
veral  Ofcillations  wall  be  per¬ 
form’d  in  the  lame  Time  as 
before. 

Therefore  its  Diftance  from 
the  Point  ot  Sufpeniion  is  equal 
to  the  Length  of  a  Angle  Pen¬ 
dulum,  whole  Ofcillatiotis  are 
Ifochronal  with  thofe  of  the 
Compound  one. 

OVA  [in  Architecture]  are 
Ornaments  in  Form  of  Eggs, 
carv’d,  on  the  Contour  of  the 
Ovolo  or  Quarter  Round  5  and 
ieparated  from  each  other  by 
Anchors,  or  Arrow  Heads, 
thefe  Ornaments  are  ordinarily 
call’d  and  ^Anchor by 

the  Enplijh. 

The  Ancients  fome times  us’d 
Hearts  inftead  of  Eggs,  upon 
which  Foundation  it  was,  that 
they  us'd  Arrows  to  fymbolize 
with  Love. 

OVAL  or  EUipfis  [ in  Geo¬ 
metry]  is  a  Figure  as  A.  boun¬ 
ded  by  a  regular  curve  Line, 
return- 


O  V 


O  V 


returning  imo  it  ielf ;  but  of 
its  two  Diameters  cutting  each 
other  at  Right  Angles  m  the 


the  Circle.  Every  Ullipjis  is 
an  oval  Figure,  but  every  cval 
Figure,  is  not  an  Ellipfu.  Or, 

An  Oval  may  be  defin’d  a 
Figure  inclos'd  with  a  fingle 
curv’d  Line,  imperfeftly  round, 
its  Leng-h  being  greater  than 
its  Breadth  ;  like  an  Egg, 
whence  ir  takes  i  s  Name. 

The  proper  Oval  or  Egg 
Shape,  is  an’  irregular  Figure, 
being  narrower  at  one  End 
than  the  other-  in  which  it 
differs  from  the  Ellipfis,  which 
is  the  mathematical  Oval,  and 


equal  in  Breadth  at  each  End. 

Thefe  two  arc  confounded 
together  by  the  common  Peo¬ 
ple,  and  even  Geometricians 
call  the  Oval  a  falte  Ellipfis. 


The  Method  commonly  us’d 
by  \\  orkmen  in  defenbing  an 
Oval,  is  by  a  Cord  or  String, 
as  I  M  E,  whofe  Length  is 
equal  ro  the  greater  Diameter 
of  the  Oval,  and  w'hich  is  fa f- 
tened  by  its  Extremes  to  two 
Points  or  Nails,  E,  F,  planted 
in  its  longcft  Diameter,  by 
which  Means  the  Oval  is  made 
as  much  longer,  as  the  two 
Points  or  Nails  are  farther  apart. 

lo  dra~v  an  Oval  by  Inter - 
fetiion  of  Right  Lines . 


Tirfl}  Defcribe  the  out  Lines  verfe  Diameter  Jo  g,  and  di- 
b  e>  f  C  and  e  at  vide  a  g,  and  a  c  ’into  any 
Right  Angles  to  each  other  -  Number  of  equal  Parts;  alio 
afterwards  draw  the  Conjugate  c  b  and  b  dy  d  e,  and  f  b  - 
Diameter  c  </,  alfc  the  tranf-  and  h  e  and  e  c ,  and  draw 

Right 

o 
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Right  Lines  from  Divifion  to  To  defcribe  an  Oval ,  whofe 
Divifion,  as  before,  which  will  Tranfverfe  "Diameter  is  lefs 
delcribe  the  Oval  c ,  g ,  dy  hy  than  in  the  prereeding  next  irn- 
which  was  to  be  done.  mediately  proceeding . 

a 


e 


c 

Firfly  Draw  the  Out-Lines  g  b  and  b  f  dy  and  d  h 
a  by  b  dy  d  cy  and  c  ay  at  h  c  and  c  ey  from  which 
Right  Angles  to  each  other  3  draw  Right  Lines  as  before,* 
and  afterwards  draw  the  conju-  which  will  defcribe  the  Oval 
gate  Diameter  e  fy  alfo  the  e  g  f  h. 
tranfverfe  Diameter  g  h  3  then 

divide  a  g  and  a  e  into  any  To  draw  an  Egg  or  Oval, 
Number  of  equal  Parts  3  alfo  one  End  larger  than  the  other ! 


JFirJly  Draw  the  conjugate 
Diameter  a  b  ,  afterwards 
draw  Lines  e  c  and  f  d  at 
Right  Angles  with  a  by  fo 
that  a  c  is  equal  at  a  e  and 
b  f  is  equal  to  b  d  3  then 
draw  the  Lines  c  d  and  e  j\ 
which  divide  in  the  middle  at 
g  and  hy  and  draw  the  Line 
g  h  for  the  tranfverfe  Diame¬ 
ter  3  then  divide  e  hy  and  c 
ay  and  alfo  a  c ,  and  c  g 
into  any  Number  of  equal 
PartS3  and  divide  h  fy  f  by 


b  d,  and  d  g  into  any  Num¬ 
ber  of  equal  Parts,  and  draw 
Right  Lines  to  each  Corre- 
fpondent  Divifion,  and  they 
will  delcnbe  the  Figure  a  gy 
b  hy  which  is  what  was  to  be 
done. 

To  draw  an  oblique  Oval . 

Tirjly  Defcribe  the  Out- Lines 
a  by  a  ey  e  f  and  f  by  and 
draw  the  conjugate  Diameter 
c  d  3  alfo  the  tranfverfe  Dia¬ 
meter  h  g  3  and  oblcrve  that 
e  f  is  equal  to  a  by  and  b  J\ 

1$ 
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is  equal  to  a  e  :  then  divide 
each  Line,  that  is,  between 
Letter  and  Letter,  into  one 
equal  Number  of  Parts,  and 
draw  Right  Lines  as  before, 
which  will  defcribe  the  Oval 
c  g  d  h,  which  was  requir’d. 

OVOLO  [in  Architecture"] 
is  a  round  Moulding,  whofe 
Profile  or  Sweep  in  the  Ionic 
and  Com po file  Capitals,  isufual- 
ly  a  Quadrant  of  a  Circle  $ 
whence  it  is  alfo  popularly 
call’d  the  Quarter  Round. 

It  was  ufually  enrich’d  with 
Sculpture  bv  the  Ancients,  in 
the  Form  of  Chefnut -Shells, 
whence  Vitruvius  and  others 
call’d  it  Echinus ,  /.  e.  Chefnut - 
Shells. 

Among  us,  it  is  ufually  cut 
in  the  Likenefs  of  Eggs  and 
Anchors,  or  Arrow-heads,  plac’d 
alternately. 

OVICULUM  [in  the  an¬ 
cient  Architecture j  a  little  O- 
Yum  or  Egg. 

OVER-SPAN.  See  Clamp. 

0X1  GONE,  [in  Geometry j 
is  the  fame  as  an  acute  angled 
Triangle. 

OXYGON AL  ?  [in  Geo- 

OXYGONOUS3  7netry~\ 
fignifies  acute  angled;  fome- 
tning  with  an  Angle  lefs  than 
5>o  Degrees. 


"D  A  D  D  U  C  K,  or  Raddock 
A  Courfey  aPiece  of  Ground 
conveniently  taken  out  of  a 
Park,  ufually  a  Mile  in  Length 
and  a  Quarter  of  a  Mile  in 
Breadth,  encompafs’d  with  Pales 
or  a  Wall,  for  exhibiting  Races 
with  Grey -Hounds,  for  Wa¬ 
gers,  £5 k. 

PAINTING  [in  Oil ]  the 
Art  of  Painting  in  Oil,  was  un¬ 
known  to  the  Ancients,  and 
was  firft  difeovered  and  put  in 
pra£life  in  the  Beginning  of  the 
XIV  Centurv,  by  a  FlemiJI? 
Painter,  nam’d  John  van  Eycky 
or  John  dc  Sruges.  Painting 
before  his  Time,  was  all  per¬ 
form’d  in  Frefco  or  Water  Co¬ 
lours. 

This  Invention  was  of  very 
great  Ule  to  the  Art  of  Paint¬ 
ing,  fince  by  Means  hereof,  the 
Colours  of  a  Painting,  are  pre- 
lerv’d  much  longer  and  better* 
and  receive  a  Lultre  and  Sweet- 
nefs,  which  the  Ancients  could 
never  attain  to,  what  Varnifb 
foever  they  made  Ufe  of,  to 
cover  their  Pieces. 

The  whole  Secret  confifts 
only  in  grinding  the  Colours 
with  Nut-Oil  or  Linfeed  Oil; 
but  the  Manner  of  working  is 

very 
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very  different  from  that  in 
FrrfcOy  or  in  Water,  by  Realon 
that  the  Oil  does  not  dry  near 
fo  faft  ^  fo  that  the  Painter  has 
an  Opportunity  of  touching 
and  retouching  all  the  Parts  of 
his  Figures,  as  often  as  he 
leafes$  which  in  the  other 
inds  of  Painting  is  a  Thing 
impracticable. 

And  befides,  the  Figures  in 
this  Way  of  Painting,  have 
more  Force  and  Boldnefs,  in  as 
much,  as  the  Black  becomes 
blacker  when  ground  with  Oil, 
than  with  Water.  Befides, 
that  all  the  Colours  mixing 
better  together,  render  the  Co¬ 
louring  fweerer,  foftcr,  more 
delicate,  and  give  an  Union 
and  Softnefs  to  the  wholeWork, 
which  is  inimitable  in  any  of 
the  other  Manners. 

Painting  m  Oil,  is  perform’d 
on  Walls,  Wood,  Stone,  &c. 
To  paint  on  a  Wall,  when  it 
is  well  dry,  they  give  it  two 
or  three  Wafhes  of  boiling  Oil, 
tiil  the  Plaifter  remain  quite 
greafy,  and  will  imbibe  no 
more.  Upon  this  they  lay  dry¬ 
ing  Colours,  viz.  white  Chalk, 
red  Oker ,  or  other  Chalks, 
beaten  pretty  It  iff.  When  this 
Couch  or  Lay  is  well  dry,  they 
Ik  etch  out  and  deiign  the  Sub¬ 
ject  to  be  painted,  and  at  1  aft 
paint  it  over,  mixing  a  little 
Varnifh  with  their  Colour,  to 
fave  the  varnifhing  afterwards. 

Others  to  fortify  the  Wall 
better  againft  Moifture.  cover 
it  with  a  Plaifter  of  Lime,  Mar¬ 
ble  Duft,  or  a  Cement  made 
of  beaten  Tiles  foak’d  in  Lin¬ 
efeed  Oil ;  and  at  laft  they  pre- 
-p  are  a  Compofition  of  Greek 


Pitch,  Maftick,  and  thick  Var- 
nilh  boil’d  together,  which  is 
apply  d  hot  over  the  former 
Plaifter :  When  this  is  dry, 
they  lay  their  Colours  on  as 
before. 

Others  make  their  Plaifter 
with  Lime,  Mortar,  Tile  Ce¬ 
ment,  and  Sand  •  and  when 
this  is  dry,  they  lay  on  ano¬ 
ther  of  Lime,  Cement  or  Ma- 
chcter,  or  Iron  Scum-  which 
being  well  beaten  and  incorpo¬ 
rated  with  W  hires  of  Eggs  and 
Linfeed  Oil,  makes  an  excel¬ 
lent  Couch  or  Plaifter,  on 
which  when  it  is  dry,  the  Co¬ 
lours  are  laid  as  before. 

In  painting  on  Wood,  they 
ufually  give  their  Ground  a 
Couch  or  Lay  of  W  hire,  tem¬ 
pered  wirh  Size  ^  or  they  ap¬ 
ply  the  Oil  above-mention’d.: 
the  Reft  is  after  the  fame  Man¬ 
ner  as  in  painting  on  W  alls. 

To  paint  onlAmiev.  or  Canvas . 
TheCanvals  being  ftretch'd  on 
a  Frame,  they  give  it  a  Couch 
or  Lay  of  Size:  When  it  is 
dry  they  go  over  it  with  a  Pu¬ 
mice-Stone,  to  fmooth  off 'the 
RcUghncfs.  The  Size  lavs  all 
the  little  Threads  and  Hairs 
dole  cn  the  Cloth,  and  the 
lirtlc  Holes  are  ftopp’d  up,  that 
no  Colour  can  come  through. 

W  hen  the  Cloth  is  dry,"  they 
lay  on  Oker,  which  is  a  natu¬ 
ral  Earth,  and  bears  a  Body, 
fonietimes  mixing  wirh  it  a 
lirtlc  white  Lead  to  make  it 
dry  the  fooner,  and  when  it  is 
dry,  they  rub  it  with  a  Pumice 
Scone  to  make  it  fmooth. 

After  this,  fijtnetimes  is  ad¬ 
ded  a  fecond  l  ay,  compos'd  of 
W  hite  Lead  and  a  little  Char¬ 
coal 


coal  black ,  to  render  the 
Ground  of  an  Afh  Colour  $  ta¬ 
king  Care  in  each  Manner  to 
lay  on  as  little  Colour  as  pofli- 
ble,  that  the  Cloth  may  not 
break,  and  that  the  Colours 
when  they  come  to  be  painted 
over,  may  preferve  the  better. 

Therefore  as  little  Oil  as 
podible  is  to  be  us’d,  if  you 
would  have  the-  Colours  keep 
frelh  -  and  therefore  fome  mix 
them  up  with  Oil  of  Alpic, 
which  evaporates  'immediately, 
and  femes  to  make  them  ma¬ 
nageable  with  the  Pencil. 

To  paint  on  Stones,  it  is  ne- 
ceffary  to  ripply  Size,  as  on 
Cloth  5  it  will  be  fufficient  to 
add  a  flight  Couch  of  Colours, 
before  the  Defign  is  drawn. 

PAINTING  of  Timber 
Work.  The  Manner  of  colour¬ 
ing  all  Manner  cf  Timber- 
Work,  as  Wainicot,  Doors, 
W  indows,  Pods,  Rails,  Pales, 
Gates,  Border  Boards  for  Gar¬ 
dens,  ££<;.  which  require  ei¬ 
ther  Beauty  or  Prelervation 
from  the  Violence  of  Rain,  or 
Injury  of  Weather,  is  as  follows. 

Sunpofe  there  be  a  Set  of 
Pal  Blades,  or  a  Pair  of  Gates, 
or  fome  Pofts  and  Rails  to  be 
pain'ed  in  a  tfKme  Colour. 

Firfty  Look  over  the  Work, 
and  take  Notice  whether  the 
Joints  be  open  in  the  Gates,  or 
whether  there  be  any  large 
Clefts  in  the  Pofts  ;  for  if  thelc 
are  not  fecur'd,  the  W  et  will 
infinuate  it  felf  into  thoie  De¬ 
fers  and  make  the  quicker 
Difpatch  in  retting  the  whole 
Work. 

Therefore  the  firft  Thing  to 
be  done,  is  to  flop  up  thofe 


Clefts,  &c.  fmooth  and  even, 
with  a  Subflace  which  Painters 
call  Tutty,  which  is  made  of 
Whiting  and  Linfecd  Oil,  well 
beaten  together  on  a  grinding 
Stone,  or  with  a  wooden  Mal¬ 
let,  to  the  Confidence  of  a 
very  thick  Dough,  and  with 
this,  let  all  the  Crannies,  Clefts 
and  other  Defers  be  well  fill’d 
up,  fo  that  it  may  be  equal  to 
the  Surface  or  out  Side  of  the 
Things  to  be  painted. 

Then  Prime  the  Work  with 
Spavijh  Brown,  well  ground, 
and  mixt  very  thin  with  Lmfeed 
Oil;  with  this  do  over  the 
Work,  giving  it  as  much  Oil  as 
it  will  drink  up  •  this  in  about 
two  Days  will  be  indifferent 
dry  •  then  if  you  would  do 
the  Work  fubitantially,  do  it 
again  with  the  fame  Priming 
Colour*  when  it  is  thorough 
dry,  take  White  Lead,  well 
ground  and  tempered  with 
Lmfeed  Oil,  but  not  too  thin- 
for  the  differ  you  work  it,  if  it 
be  not  too  flitf,  the  better  Bo¬ 
dy  will  be  laid  on,  and  the 
longer  it  will  laftj  rub  this 
Colour  on  well  with  a  Jarre 
Bridle  Brufli;  that  the  whole 
Surface  of  the  Work  be  io  in- 
tirely  covered,  that  no  crack 
nor  corner  may  remain  bare  - 
which  may  be  eaiily  done  by 
jobbing  in  the  Point  of  a  Bridle 
Bru I h. 

Let  this  firfl  Colouring  dry, 
and  then  go  over  it  a  fecomi 
time,  and  if  you  pleafe,  a 
third  alfo  ;  the  Charge  will  be 
but  little  more,  but  the  Ad¬ 
vantage  will  be  great  in  the 
Duration. 

This  Courfe  is  iufficient  f>r 
everv 
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every  Kind  of  Timber  Work* 
which  requires  only  a  plain 
Colour  ;  whether  you  cover 
the  Work  with  a  Stone  Colour, 
or  elfe  with  a  Timber  Colour 
with  Umber  and  White,  or  a 
Lead  Colour  with  indigo  and 
White. 

Some  lay  over  their  WTork 
only  a  Coat  of  Spar, ip  Brown, 
by  tempering  it  up  more  ftiflf 
than  was  done  for  the  two  firft 
Primings,  which,  in  fome  Re- 
fpedls,  is  the  cheapeft  W  ay  of 
all,  and  preferves  the  Timber 
perhaps  as  well  as  Any. 

Note,  If  when  you  have  made 
Ufe  of  your  Colours,  there  be 
Occafion  for  a  fniall  Ceffation, 
till  the  Work  be  finifh’d;  in 
this  Cafe,  you  muft  cover  the 
Colour  that  remains  in  the  Pot 
with  Water,  which  will  pre¬ 
vent  its  drying  and  fkinmng 
over, 

And  the  Pencils  alfo  or 
Brufhcs  fhould  be  wafh’dout 
in  clear  Linked  Oil*  and  then 
in  warm  Soap  Suds;  for  if  ei¬ 
ther  Oil  or  Colours  be  once 
dry’d  in  the  Bruft  ,  or  Pencil, 
they  are  fpoifd  for  ever. 

It  has  been  obiervM,  that 
Timber  laid  over  with  White 
when  it  has  flood  fome  time  in 
the  Weather,  the  Colour  will 
crack  and  ft  rink  up  together, 
juft  as  Pitch  does,  if  laid  on 
any  Thing  that  ftands  in  the 
Sun;  the  Caule  of  this  is  that 
the  Colour  was  laid  on  with  too 
ftiff  a  Body  ;  for  being  wrought 
too  thick  once,  it  will  dry  with 
a  Skin  on  the  Outfide  which 
will  keep  the  Infide  moift,  and 
prevent  its  binding  firm,  from 
whence  thofe  Cracks  proceed. 
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Of  Out-Door  painting  in  Ge+ 
floral.  ]  Doors,  Shop- W  indows, 
W  indow  -  Frames,  Pediments, 
Architraves,  Friezes  and  Cor- 
niches,  and  all  other  Timber 
W  orks  that  are  e*  p  s’d  to  the 
W  eather,  ought  at  tirft  ferting 
up,  to  be  prim’d  wi'h  Spar,  ip 
Rrpwn ,  Span  ip  White,  and 
Red  Lead  (about  a  fifth)  to 
caufe  the  other  two  Colours 
to  dry. 

Thefe  being  well  ground 
with  L infeed  Oil,  will  make  a 
very  good  Primer :  Then  af¬ 
terwards  with  the  fame  Co¬ 
lour,  (but  whiter)  for  a  fecond 
Primer,  and  laftly  with  a  fair 
White,  made  ofWhieLead, 
and  about  a  fifth  Part  in  Quan¬ 
tity,  (not  in  Weight)  of  Spa- 
nip  White. 

Now  he  that  is  able  to  bring 
the  Work  thus  far  on,  has  pro¬ 
ceeded  ro  the  higheft  Pitch  of 
that  vulgar  Painting,  that  aims 
at  Prefervation  beyond  Beauty, 
tho*  fomething  of  Beauty  is  ne- 
cefiarily  included  in  this  alffi; 
but  this  is  no  all,  for  he  that 
is  arriv’d  thus  far,  is  in  a  fair 
W  ay  to  other  Perfeftions  in  he 
Art  of  Painting;  bur  for  the 
Panelling  of  W  ainlcot  with  its 
proper  Shadows,  and  for  imi¬ 
tating  Olive  and  W  alnut  W  ood , 
Marbles,  and  fuch  like  thefe 
muft  be  attain’d  to  by  ocular 
Inipedhon,  it  being  linpoffible 
to  deliver  the  Manner  of  the 
Operation  by  Precept,  without 
Example;  and  I  am  bold  to 
affirm,  that  a  Man  ft  all  gain 
more  Knowledge  by  one  Days 
Experience,  than  by  an  Hun¬ 
dred  fpent  to  acquire  it  fome 
other  W  ay. 
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I  advife  therefore  all  thofe 
that  defire  an  Infight  into  the 
Bufinefs,  to  be  a  little  curious, 
if  Opportunity  offers,  in  obferv- 
ing  the  Manner  of  a  Painter’s 
"Working,  not  only  in  grinding 
his  Colours,  but  alio  in  laying 
them  on,  and  working  in  them  ; 
in  all  thefe  obferving  the  Mo¬ 
tion  of  his  Hand,  in  the  ma¬ 
nage  of  any  Kind  of  Tool; 
and  by  this  Means,  with  a  little 
Imitation,  join’d  to  the  Direc¬ 
tions  here  given;  I  doubt  not 
but  in  a  fhort  time,  you  may 
arrive  to  great  Proficiency  in 
the  Bufinefs  of  vulgar  Painting. 

Take  Notice,  that  if  you 
fhallat  anyTime  have  Occafion 
to  ule  either  Brufhes  that  are 
very  fmall,  or  Pencils,  as  in 
many  Cafes  there  will  be  Oc¬ 
cafion,  you  ought  then  to  dif- 
pofe  of  the  Colours  you  ufe 
upon  a  Pallet  ( which  is  a  woo¬ 
den  Inftrument ,  eafy  to  be  had 
at  any  Colour-Shop)  and  there 
work  and  temper  them  about 
with  your  Pencil,  that  the 
Pencil  may  carry  away  the 
more  Colour;  for  you  are  to 
Note ,  that  if  a  Pencil  be  only 
dipt  in  a  Pot  of  Colour,  it  brings 
out  no  more  with  it  than  what 
hangs  on  the  Outfide,  and  that 
will  work  but  a  little  way, 
whereas  if  you  rub  the  Pencil 
about  in  the  Colour,  on  the 
Pallet,  a  good  Quantity  of  Co¬ 
lour  will  be  taken  up  in  the 
Body  of  the  Pencil;  and  be- 
fides  all  this,  you  may  work 
your  Pencils  better  to  a  Point 
on  a  Pallet,  than  you  can  do  in 
a  Pot;  the  Point  of  a  Pencil 
being  of  greated  Ufe  in  divers 
Cafes,  especially  in  drawing  of 
Vol.  II. 
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Lines,  and  all  kind  of  Flou- 
rilhmg. 

How  to  fcour,  refrefo  and 
preferve  all  Manner  of  Oil 
‘Paintings. 

The  Oil  Paintings  that  I  here 
intend,  are  only  fuch  as  are 
kept  from  the  Injuries  of  Wea¬ 
ther  ;  for  fuch  Paintings  as  en¬ 
dure  the  Fury  of  Rain  and 
Storms  (fuch  as  Sun-Dials, 
Pods,  Pales,  £$c.)  are  not  any 
ways  to  be  renewed  or  refre  fil¬ 
ed,  but  bv  being  new  coloured 
with  the  fame  Colour,  in  which 
it  was  at  fird  wrought,  becaufe 
that  the  Body  and  Strength  of 
the  Colour,  is  worn  out  by  con¬ 
tinual  AfTaults  of  wadingTime, 
and  cannot  be  made  frefh,  un- 
lefs  new’  done  over  once  in  four 
or  five  Years,  or  more  accord¬ 
ing  as  the  Weather  is  found  to 
wear  it  off,  and  make  it  look 
dull. 

But  as  for  fuch  Painting 
that  is  fhelter’d  from  Weather^ 
as  all  In-Door  Paintings  are, 
they  dill  keep  their  Body  and 
Colour,  although  their  Beauty 
may  be  much  impaired  by  Dud, 
Smoak,  Fly-fhirs.  and  the  like, 
which  will  in  time  foil  and  tar- 
nifh  them;  to  remedy  which, 
take  thefe  few  Rules: 

If  your  Painting  be  Wain- 
fcotting,  or  any  orher  Joinery 
or  Carpentry  Work  that  is 
painted  in  Oil,  take  Wood- 
Afhes  well  fifted,  which  mix 
with  Wa^r  feme  what  thick, 
then  take  a  large  drong  Bridle 
BruOi,  and  dip  it  in  the  moi- 
dened  Afhes,  and  therewith 
rub  and  feour  your  Painting  all 

I  over 
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over  very  gently  in  all  Places 
alike,  and  you  will  find  that 
all  the  Soil  is  taken  off,  then 
waih  it  clean  with  fair  Water, 
and  let  it  dry  ;  and  you  will 
find  your  Pain  ing  to  be  near  as 
frcih  as  when  laid  on. 

But  il  your  Painting  be  more 
curious,  whether  Figures  of 
Men,  Bealls,  Landikip,  Fru- 
tage,  FL.  age,  or  the  like,  then 
let  your  Picture  be  gently 
fcoured,  ar.d  then  cleanly  wa fil¬ 
ed  off*  with  iair  Water*  after 
it  is  well  dry,  let  it  be  run  over 
with  V arniiii,  made  with  Y\  hire 
of  Eggs,  and  you  will  find  the 
Beauty  and  Luihe  of  your 
Picture  much  recovered. 

1  he  W  hites  of  Eggs  before- 
mentioned,  are  only  to  be  bea¬ 
ten  to  an  Oil,  and  then  curioui- 
ly  rubbed  on  either  with  a 
clean  Linnen-Clo  h,  or  a  Pen¬ 
cil. 

But  Note ,  That  this  fcour- 
ing  of  Pictures  ought  not  to  be 
praftifed  but  very  fie ldom  (as 
when  your  ‘Picture  is  very  much 
foiled )  becaufie  often  and  too 
frequent  doing  this,  muff  needs 
wear  off  a  litrle  of  the  Colours; 
therefore  drive  what  you  can 
to  preferve  their  firll  Beauty, 
by  keeping  them  lrce  from 
Smoak,  and  by  often  linking 
off  the  Tuft  with  a  Fox-Tail ; 
as  likewife  prefierving  them 
from  Flies,  by  burning  Brim- 
done  fometimes  to  kill  them, 
or  by  drafting  up  your  Rooms 
with  green  Boughs,  to  which 
the  Flies  will  gather  them- 
fielves,  and  fo  not  hurt  your 
Pi&ures. 

Sir  Hugh  ‘Platt  in  the  firft 
Part  of  his  Garden  of  Eden> 
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and  1  j  Pa%e^  tells  us  of  an 
Italian  Fancy  for  that  Purpofe, 
by  hanging  in  the  Roof  and 
Sides  of  the  Room  final  1  Pom¬ 
piers  or  Cucumbers  liuck  full 
of  Barley,  which  will  iprout 
into  green  Spiers,  on  which  the 
Flies  will  lodge.  Query,  Whe¬ 
ther  a  \  eftclof  Tin  made  round 
about  full  of  Holes  filled  with 
Earth,  and  every  Hole  planted 
with  a  Corn  of  Barley,  and  wa¬ 
tered  as  Need  requires,  wjuld 
not  be  more  beautiful  and  ufe- 
ful  to  this  Purpofe  ? 

Another  Nore  worth  Obser¬ 
vation  is,  that  all  Pictures  ( effe¬ 
ct  ally  1  hefe  that  are  wrought 
w  ith  Mixtures  of  White  Lead ) 
are  apt  to  tarnfth  and  grow 
rully,  as  is  fieen  in  all  ancient 
Pieces ;  to  prevent  which,  in 
the  Months  of  May  and  June , 
let  your  Pictures  be  expofied 
fometimes  to  the  hot  Sun,  for 
this  will  draw  off  much  of  the 
tarni/h,  and  make  the  Colours 
more  frcih  and  beautiful  :  and 
thus  doing  from  Year  to  Year, 
will  prelerve  them  wonder¬ 
fully. 

Out  Door  Work  thus  colour¬ 
ed,  may  be  afforded  to  be  done 
for  ~d.  -id.  or  4 d.  the  Yard 
Square,  for  each  time  laid 
over. 

Of  Meafurintr. ]  Painters  rhea- 
Pure  their  Work  by  the  Yard 
fuperficial,  ami  in  taking  the 
Dimenfions  of  their  W  ork,'  they 
run  a  String  all  over  where 
the  Bruih  has  been,  for  they 
%  (and  it  is  but  Reafon)  that 
they  ought  to  be  paid  for  all 
where  the  Bruih  goes. 

But  fometimes  in  Rails  or 
Bannifters,  they  wall  meafure 

it, 


it,  as  if  it  were  flat  Meafure  ; 
and  indeed  upon  trying  the  Ex¬ 
periment,  there  has  been  fo  lit¬ 
tle  Difference  found,  that  it 
would  not  countervail  the  Trou¬ 
ble  of  girting  and  calling  up. 

So  that  Painters  Work  is 
meafured  the  lame  as  Joiners, 
only  Painters  never  reckon 
Work  and  Half,  but  work 
once,  twice,  three  times,  lie. 
done  over  •  or  at  fo  much  per 
Yard,  according  to  the  Work. 

They  always  reckon  double 
Work  for  painting  Window 
Shutters,  if  both  Sides  are 
painted  alike ,  otherwffe  ac¬ 
cording  to  the  Value  of  the 
Painting. 

They  reckon  Safli- Frames 
by  themfelves  fat  lo  much  per 
Piece,  and  likewife  Mantle- 
Pieces,)  when  there  is  no  Paint¬ 
ing  about  them;  but  if  they 
Hand  in  the  Wainfcot,  they 
meafure  them  as  plain  W'ork, 
not  deducting  any  Thing  for 
the  Vacancy. 

Wainfcot  Colour ]  If  on  new 
Stuff,  is  worth  about  8  d.  per 
Yard,  on  old  Colour,  about  7  d. 

Walnut  -free  Colour.]  Some 
fay  it  is  worth  rod.  but  other's, 
16  or  18  d.  per  Yard. 

O  rd i n  a ;  y  bra  neb  7/  Pai mi 
It  is  faid  to  be  worth  izd.  14 /. 
or  r  6  d.  per  If  ard. 

Ordinary  Marik  Colour.']  If 
on  new  Stuff,  is  worth  1  s.  per 
Yard,  on  old  Stuff,  $d. 

White  Colour]  is  worth  10  d. 
or  1  5.  per  Yard. 

Plain  Japan,  either  black 
or  white]  is  worth  3  s.  6  d.  or 
4  s.  per  Yard. 

Gates  and  outward  Doors] 
are  worth  3  d.  3  \  d.  or  4  d.  per 
Yard, 


,  _  Shop-Windows]  are  of  the 
fame  Price  as  Gates  and  out 
ward  Doors. 

Window  Frames]  are  worth 
from  3  d.  to  .8  d.  each  Light, 
according  to  their  Size. 

Sap- Lights]  are  worth  about 
1  s.  per  Light. 

Sap-Frames]  are  worth  about 
1  s.  per  Frame. 

Iron  Cafements]  are  worth 
Three  Half  pence,  zd.  or  3  d . 
per  Calement,  according  as 
they  are  in  Bignefs. 

Iron  Bars  of  Windows]  are 
worth  1  d.  per  Bar,  or  more,  if 
very  large. 

Chimney-Pieces]  are  worth 
about  2  s.  per  Chimney-Piece. 

Pales  are  worth  about  ioi. 
or  1  s.  per  Yard. 

Colours .]  The  Colours  us’d 
in  Painting  are,  White  and  Red 
Lead ,  Spanip ,  White  Brown , 
Verdigreafc ,  Smalt ,  &c. 

Painters  Work . 

The  taking  of  the  Dimen- 
fions,  is  the  fame  with  that  of 
Joiners,  by  g  rting  over  the 
Mouldings  lie.  in  taking  the 
Height,  and  it  is  but  reafona- 
ble  that  they  fhould  be  paid 
for  what  both  their  Time  and 
Colour  are  expended  in.  The 
calling  up  after  the  Dimensions 
have  been  taken  and  reduc’d 
into  Y^ards,  is  altogether  the 
fame  with  that  of  Joiners  Work  3 
but  the  Painter  never  reckons 
Work  and  Half;  but  reckons 
his  Work  once,  twice  or  thrice 
colour’d  over. 

But  this  is  to  be  remembred, 
that  Window-Lights,  Window- 
Bars,  Cafements*  and  fuch  like 

I  z  Things, 
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Things,  are  done  at  fo  much 
per  Piece. 

Example-  If  a  Room  be 
painted,  whofe  Height  (  being 
girt  over  the  Mouldings)  is  16 
Feet  6  Inches,  and  the  Com- 
pafs  of  the  Room  be  97  Feet 

F.  I. 

91  9 

16  6 

584 

98 

48  :  10  :  6 

5>)l6i2.  :  ic  :  6 

Facit  179  Yards, 

Ey  Scale  and  Compares. 

Extend  the  Compares  from 
9  to  16  .  5,  and  that  Extent 
will  reach  from  97.  75  to  179 
2  Yards. 

PALE  [in  Carpentry ]  a  lit¬ 
tle  pointed  Stake  of  Wood, 
us’d  in  making  Inclofures,  Se¬ 
parations,  &c. 

PALES?  are  Rows  or  Files 

PILES  5  of  Stakes  driven 
into  the  Ground,  to  make  woo¬ 
den  Bridges  over  Rivers,  they 
ferve  to  iupport  the  Beams 
which  are  laid  acrofs  them 
from  one  Row  to  another  $  and 
are  ftrongly  bound  together 
with  crofs  Pieces. 

PALEING  with  cleft  Pales, 
Rails  and  Polls.  For  paleing 
With  3  Rails,  Cleft  Pales,  Rails 
and  Polls,  cleaving,  making, 
and  letting  up,  the  ufual  Price 
is  faid  to  be  3  s.  6  cl.  or  4  s.  per 
Rod,  felling  the  Timber  and 
all  5  but  then  they  mull  have 
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9  Inches,  how  many  Yards  are 
in  that  Room  ? 

Multiply  97  Feet  9  Inches, 
by  it)  Feet  6  Inches,  and  the 
Produft  will  be  1612  Feet,  10 
Inches,  6  Parts  *  which  being 
divided  by  9,  the  Quotient  will 
be  179  Yards  and  1  Foot, 

91  •  75 
16  •  5 

48875 
58650 
_  9775 

16 12.875 

1  Foot. 

their  Materials  all  laid  down  to 
their  Hand,  fo  that  they  have 
no  carrying. 

Some  fay  they  have  2  5.  6  d. 
per  Rod  for  only  making  and 
letting  up  of  Clefts  Polls , 
Rails,  and  Pales. 

Sawn  Pales,  Rails  and  Polls, 
fome  fay  are  fet  up  at  1  s.  6  cl. 
per  Rod. 

The  Price  of  Cleaving  Pales 
is  about  20  d.  or  2  s.  per  Hun¬ 
dred. 

A  hundred  of  Pales  varies 
according  to  their  Length  •  for 
of  five  Foot  Pales,  five  Score 
makes  a  hundred  •  of  four  Foot 
Pales,  fix  Score,  and  of  three 
Foot,  feven  Score  go  to  the 
Hundred. 

It  is  very  uncertain  what 
Number  a  Tun  of  Timber 
will  make,  by  Rcafon  of  the 
Difference  of  the  Timbers  clea¬ 
ving,  fome  cleaving  much  bet¬ 
ter  (and  with  lefs  wafte)  than 
other. 


But 


P  A 


P  A 


But  a  Tun  of  good  cleaving 
Timber,  may  make  about  300 
of  4  Foot  Pales,  or  400  of  3 
Foot  Pales;  becaufe  the  Tim¬ 
ber  generally  cleaves  better  and 
lefs  to  wafte  in  fhort  Lengths, 
than  in  longer. 

But  the  Number  of  faven 


Vales  that  may  be  made  out 
of  a  Tun  of  Timber  is  more 
certain  than  that  of  Cleft -Pales y 
for  it  has  been  found,  that  a 
Tun  of  Timber  will  make 
about  400  Foot  of  Inch  Boards, 
( the  Timber  being  of  fit 
Length)  being  cut  out 


into 


Foot 


Pales,  will 
make 


Pales  each  a 
Foot  broad ; 


which  in  Paleing  will  reach 
about  three  times  as  far  as  the 
like  Number  of  Cleft  Pales 
will  do. 

PALLISADE  ?  is  a  Sort  of 

PALLISADO3  flight  open 
Pale  or  Fence,  fet  to  beautify 
the  Place,  Walk;  £fc. 

There  is  iuch  Variety  in  the 
Workman  fliip  of  Pallifado 
Pales,  that  there  can  be  no  cer¬ 
tain  Price  by  the  Rod. 

‘ Pallifado  Gates  are  as  vari¬ 
ous  in  their  Forms  and  Fafhions 
as  Pallifado  Pales,  and  confe- 
quently  their  Prices  arc  alfo 
as  various,  viz.  from  6  or  7  to 
10  or  1  z  s.  per  Yard,  running 
Meafure  at  about  7  Foot  high. 

Iron  Pallifado  Work  in  Gates 
or  otherways,  is  from  4  d.  per 
Pound,  to  8  d.  according  to  the 
Work. 

P ALLOCATION  [in  Ar¬ 
chitecture']  is  the  pileing  of  the 
Ground  Work  ;  or  ftrengthen- 
ing  it  with  Piles  or  Timber 
driven  into  the  Ground ;  which 
pradis’d  when'  they  build 
upon  a  moift  or  marfhy  Soil. 
PALLIER  ?  [in  'Building] 

PAILLIERS  is  Sometimes 
us’d  for  a  Landing  Place  in  a. 
Stair  Cafe  5  or  a  Step,  which 


being  broader  than  the  Reft, 
ferves  to  reft  upon. 

P  ANN  EL  [in  Joinery,  &c.] 
is  a  Tympanum  or  iquare  Piece 
of  thin  Wood,  lometimes  carv’d, 
fram’d  or  grov’d  in  a  larger 
Piece  between  two  Montants  or; 
upright  Pieces,  and  two  Tra- 
verfes  or  crofs  Pieces. 

P  ANN  ELS  or  Panes  of  Glafs 
are  Comparuments  or  Pieces 
of  Glafs. 

PANNEL  [in  Mafonry]  is. 
one  of  the  Faces  of  a  hewn 
Stone. 

PANNIER  [in  Architec¬ 
ture]  See  Corbel. 

PANTHEON  [in  Architec¬ 
ture]  is  a  Temple  or  Church 
of  a  Circular  Form  ;  dedica-^ 
ted  to  all  the  Gods,  or  all  the. 
Saints. 

PANTRY,  a  Room  to  fet 
Viduals  in  ;  a  Store  Room 

PAN-Tiles,  See  files. 

PARABOLA  is  a  Curve,  as 
E  D  F  made  by  cutting  a  (.’one 
by  a  Plane  D  G  parallel  to  one 
of  ns  Sides,  as  in  the  Figure  ; 
See  'Plate,  Fig.  1, 

P  A  R  A  BO  LICK Pyr amidol dy 
is  a  folid  Figure,  generated  by 
iivppofing  all  the  Squares  of 
the  Ordinates  Apnlicates  in 

I  3  "  the 
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the  Parabola,  To  placed  as  that 
the  Axis  fhall  pafs  through 
all  their  Centres  at  Right  An¬ 
gles  •  in  which  Cafe,  the  Ag¬ 
gregate  of  the  Planes,  will  be 
arithmetically,  proportional  $ 
whofe  Solidity  is  gain’d  by  mul- 
tiplying  the  Bafe  by  half  the 
Altitude. 

PARAEOLICK  Spare ,  is 
the  Area  contain’d  between 
the  Curve  of  the  Parabola,  and 
a  whole  Ordinate  A  B. 

This  is  i  of  the  circumfcrib- 
ing  Parallelogram  ACDB  in 
the  common  Parabola  5  See  the 
T  late ,  Figure  2. 

PARABOL1CK  CUNEUS, 

is  a  Solid  mention'd  by  Dr. 
Wallis ,  and  is  form’d  thus  • 
multiply  all  the  D  Bs  into  the 
D  Ss,  or  which  is  all  one 
upon  the  Bafe  A  F  B  ereft  a 
Prifm,  whofe  Altitude  fhall  be 
A  S,  and  this  fhall  be  the  Pa- 
rabolickCuneus,  which  is  equal 
in  Solidity  to  the  Tar  obeli  cal 
‘Pyramidoid  5  See  the  Plate , 
Figure  3. 

^  PARABOLICK  SPINDLE 
is  a  Solid  made  by  the  Rela¬ 
tion  of  a  Semi  Parabola  about 
one  of  its  Ordinates,  and  is 
equal  to  f  5  of  its  circumfcnb- 
ing  Cylinder. 

PARABOLOIDES  ? 

PA  R  A  BO  LI  FOR  M  Curve,  s  5 
are  Parabolas  of  the  higher 
Kind. 

PARALLEL  [in Geometry} 
is  a  Term  apply'd  to  Lines, 
Figures  and  Bodies,  which  be¬ 
ing  prolonged,  are  Bill  at  equal 
Diftance  from  one  another. 

PARA  LL  EL  Planes  a  re 
thofe  PlanevS  which  have  all 
the  Perpendiculars  drawn  be¬ 


twixt  them,  equal  to  each 
other  5  that  is,  when  they  are 
equally  every  where  diftant. 

PARALLEL  RULER  is 
an  Inftrument  of  Wood,  Brafs, 
Z5c.  confifling  of  two  Parallel 
Rules,  which  open  and  fl  ut 
parallel  to  cne  another,  and  is 
of  great  Ule  in  all  Parts  of 
Mathematicks,  where  many 
parallel  Lines  are  to  be  drawn. 

PARALLEL  Rays  [ in  Op- 
ticks']  are  thofe  that  keep  an 
equal  Diftance  from  the  vifi- 
blc  Obje6l  to  the  Eye,  which 
is  fuppos’d  to  be  infinitely  re¬ 
mote  from  the  Objeft. 

PARALLELISM  is  the 
Quality  of  a  Parallel,  or  that 
which  denominates  it  Rich,  or 
it  is  that  whereby  two  Things, 
V- gr.  I/incs  or  Rays,  become 
equi-difiant  from  cne  another. 

PARALLELOGRAM  [m 
Geometry]  is  a  Right  Line, 
quadrilateral  I  igitre,  whofe 
oppofite  Sides  are  parallel  and 
equal. 

1.  The  oppofite  Angles  of 
all  Parallelograms  are  equal  to 
one  another. 

2.  All  Parallelograms  that 
are  between  the  fame  Parallel 
Lines,  and  on  one  and  the  lame 
Bale,  are  equal. 

All  Similar  Parallelograms 
are  to  one  another  in  the  du¬ 
plicate  Ratio  of  their  homolo¬ 
gous  Sides. 

4.  The  Area  of  any  Paral¬ 
lelogram  is  had  by  multiplying 
cne  of  its  Sides  by  a  Perpendi¬ 
cular  let  fall  from  one  of  the 
oppofite  Angles. 

PARALLELOGRAM,  is 
alfo  an  Inftrunient  made  of  five 
Rulers  of  Brafs  or  M  ood,  with 
Sockets 


Fktfzxm. 
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Sockets  to  flide  or  fet  to  any 
Proportion,  us'd  to  enlarge  or 
dimimiii  any  Map  or  Draught, 
either  in  .Building,  Surveying, 

To  deferibe  the  oblong  Pa¬ 
rallelogram  A  D  F  E, 
whole  Length  ihall  be  equal  to 
the  given  Line  G  H. 

Firjl,  make  F  C  =  to  G  II, 
and  on  E  erefl  the  Perpendi¬ 
cular  ED  =  I  K$  then  on  D 
with  the  Radius  G  H,  deicribc 
the  Arch  BB  5  and  cn  the  Point 
F  with  the  Radius  1  K,  de¬ 
feribe  the  Arch  C  C. 

Secondly.  Join  A  F  and  A  D 
and  they  will  compleat  the 
Oblong.  See  the  ‘Plate,  l  i¬ 
eu  re  4. 

PARALLELOGRAM- 
MICK  PROTRACTOR,  is 
a  Semi-Circle  of  jBrafs,  with 
four  Rulers,  in  Form  of  a  Pa¬ 
rallelogram  made  to  move  to 
any  Angle  $  one  of  which  Ru¬ 
lers  is  an  Index,  which  fhews 
on  the  Semi-Circle,  the  Quan¬ 
tity  of  any  inward  or  outward 
Angle. 

PARALLELOPIPED  [in 

Geometry ]  is  a  folid  Figure 
contain’d  under  fix  Parallelo¬ 
grams  the  oppofite  Sides  of 
which  are  equal  and  parallel; 

See  the  Work 


or  ’tis  a  Pnfm,  whofe  Bafe  is 
a  Parallelogram,  this  is  always 
triple  to  a  Pyramid  of  the 
fame  Bafe  and  Height. 

Let  A  B  C  D  E  F  G  be  a 
Parallelopipedon  or  a  iquarc 
Prifm,  i  eprelentmg  a  fquarc 
Piece  of  Timber  or  Stone,  each 
Side  of  its  Square  Bale  A  B 
C  D,  being  21  Indies,  and  its 
Length  A  E,  15  Foot. 

Fi'fty  then  multiply  21  by 
2i,  the  Proa uft  is  441,  the 
Area  of  the  Bale  in  Inches 5 
which  multiply  VI  by  180,  the 
length  in  Inches,  and  the 
Prcduft  is  79380,  the  Solid 
Content  in  Inches. 

Divide  the  lalt  Product  by 
1  7 28,  and  the  Quotient  is  45.9, 
that  is  45  Solid  Feet  and  9 
lenths  of  a  Foot:  Or  thus, 
multiply  441  by  1 5  Feet,  and 
the  Produfi  is  6615$  divide 
this  by  1444,  and  the  Quotient 
is  45  .  9,  the  fame  as  before. 

Or  thus,  by  multiplying  Feet 
and  Inches. 

Multiply  r  Foot  9  Inches, 
by  r  T  oot  9  Inches,  and  the 
Prod  lift  is  ;  Feet  o  Inches,  9 
Parts:  this  multiply’d  again 
by  15  Feet,  gives  45  Feet,  rt 
inches,  3  Parts ;  that  is  45  Feet, 
and  -f-}  of  a  Foot,  and  4  of  72. 
of  all  thefe. 


21 

21 


44 1 
1 5 


21  220$ 

42  44 1 


441 

180 


35280 

44i 


1 44-)  6615  (45  :  9 


*55 

135° 


F.  I. 

1  9 

1  9 
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3  0 

*5 


9 


9 
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45 


9 


PA  pA 


1728)  79380  (45  ;  9 
6912 


IQ2  60 
864O 


I  62CO 

*5552 


648 

7  6 

3  9 


45  11  3 

By  Scale  and  Compares. 

Extend  the  Compares  from 


15  to  2 t,  and  that  Extent  will 
reach  to  near  4 6  Foot,  being 
twice  turn’d  over  from  1 
Foot*  fo  the  Solid  Content  is 
almoft  4 6  Feet. 

If  the  Bafe  of  the  Square 
folid,  be  r.ot  an  exact  Square  j 
but  in  the  Form  of  a  Redan¬ 
gled  Parallelogram,  the  Way 
of  meaiuring  it  is  much  the 
fame  3  for  firft  you  muft  find 
the  Area  of  the  Bafe  by  mul¬ 
tiplying  the  Breadth  by  the 
Depth,  and  then  multiply  that 
Area  by  the  Length  of  the 
Piece,  as  before  :  thus, 

If  a  Piece  of  Timber  be  25 
Inches  broad,  9  Inches  deep  and 
25  Feet  long,  how  many  folid 
Feet  are  contain'd  therein  ? 


25 

9 

225 

25 


1 125 

45° 


5625 


144)  5625  (39 

432 

1305 

1296 


09 


Anfwer  39  Feet. 
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2  1 

o  9 


r  69 

25 


25  :  o  o 
1 2  :  6  o 

i  :  o  6 

°  :  6  3 


39  :  o  9 


By  Scale  and  Compajjcs 

Firft,  Find  a  mean  Geome¬ 
trical  Proportional  between  the 
Breadth  and  the  Depth  5  which 
to  do  upon*  the  Line  of  Num¬ 
bers,  you  muft  divide  the  Space 
upon  the  Line  between  the 
Breadth  and  the  Depth  into 
two  equal  Parts  5  that  middle 


Point  will  be  the  mean  Propor¬ 
tional  fought :  Thus  the  middle 
Point  between  2  5  and  9  is  at  1 5 
:  So  is  1 5  a  mean  Proportional 
between  9  and  2  5  :  for  9  :  15 
:  :  15  :  25  5  foa  Piece  of  Tim¬ 
ber  15  Inches  fquare  is  equal 
to  a  Piece  2  5  Inches  broad, 
and  9  Inches  deep. 

So  then  if  you  extend  the 
Comp  a  fifes 
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Compafles  from  12  to  15,  that 
Extent  turn’d  twice  over  from 
25  Feet*  the  Length  will 
reach  to  39  Feet,  the  Content. 
See  ‘Plate,  Figure  5. 

parallelopleuron 

[with  lome  Geometricians']  is 
a  Word  us’d  to  figmfy  an  im- 
erfecF  Parallelogram,  or  a 
md  of  'Trapezium,  having  un¬ 
equal  Angles  and  Sides,  yet 
not  alfo  in  regard  that  at  lead: 
lome  of  them  anfwer  to  one 
another,  obferving  a  certain 
Regularity  and  Proportion  of 
Parallels  5  fo  that  they  do  not 
extend  fo  largely  as  Trape¬ 
ziums,  which  are  any  irregu¬ 
lar  four  fided  Figures;  never- 
thelefs  like  them  they  are  ca¬ 
pable  of  being  variously  diver- 
lified. 

PARAMETER  [in  Geome¬ 
try]  a  conrtant  Right  Line  in 
feveral  of  the  Conic  Se&ions, 
call’d  alfo  Latus  Return. 

PARASTATA  [in  the  an¬ 
cient  Architecture]  an  Import 
or  kind  of  Ant  a  or  Pilafler , 
built  for  the  Support  of  an 
Arch,  or  as  lbme  will  have  it, 
Pilafters  which  Hand  alone,  not 
adjoining  to  the  W  all.  TJavi- 
Icr  makes  Paraftata  the  fame 
as  Impoft ;  but  Evelyn ,  the 
lame  as  Pilafler. 

PARAPET  [of  the  Italian 
Parapetto ,  a  fave-Breaft]  is  a 
little  Wall,  or  fometimes  a 
Rail,  ferving  either  as  a  Reft 
for  the  Arm,  or  as  an  Inclofure 
about  a  Key,  Bridge,  Terras, 
&c.  & 

PARGETING  [in  build¬ 
ing]  is  usd  for  the  plairtering 
of  Walls;  fometimes  it  is  us’d 
to  figmfy  the  Plaifttr  it  iclf. 
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As  to  the  various  Kinds, 

1.  With  Lime,  Hair  and 
Mortar  laid  upon  bare  Walls, 
at  3  d.  or  4 d.  the  Yard. 

2.  Upon  bare  Laths,  as  in 
Partitioning  and  plain  Ceilings 
from  8  to  14  J.  per  Yard. 

3.  Rendring  the  Infides  of 
Walls,  or  doubling  Partition 
Walls,  at  zd.  or  3  d.  per  Yard. 

Rough  carting  upon  Hear^- 
Laths,  from  is.  to  3 s.  per 
Ifard,  Workmanlhip,  and  all 
Materials. 

5.  Plairtering  upon  Brick- 
Work,  with  finifhing  Mortar 
in  Imitation  of  Stone  Work, 
from  1  to  zs.  per  Yard  Square! 

6.  The  like  upon  Fleart- 
Laths,  from  i8rf.  to  2  or  3 

PARLOUR,  a  fair  lower 
Roorn^  defign’d  principally  for 
the  Entertainment  of  Com¬ 
pany 

Aliquant  PART,  is  a  Quan¬ 
tity,  which  being  repeated  any 
Number  of  Times,  becomes 
always  either  greater  or  Ids 
than  the  whole  ;  thus  5  is  an 
Aliquant  Part  of  i7,  and  9  an 
Aliquant  Part  to  10. 

Aliquot  PART,  is  a  Quan¬ 
tity  which  being  repeated  any 
Number  of  Times,  becomes 
equal  to  the  whole. 

PASS -PAR  -  TOUT  ;  a 

mafter  Key  or  Key  that  opens 
indifferently  feveral  Locks,  be¬ 
longing  to  the  fame  Lodge  or 
Apartment. 

PASSAGE,  an  Entry  or  nar¬ 
row  Room,  ferving  only  for  a 
thoroughfare  or  Entrance  into 
other  Rooms. 

PATER  -  NOSTERS  [in 

Architecture]  are  certain  Or¬ 
naments  plac’d  underneath  the 
Ovolo's 
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Ovolo’s,  cut  in  the  Form  of 
Beads,  round  or  Oval. 

PAVEMENT  a  Lay  of 
Stone  or  other  Matter,  ferving 
to  cover  and  llrengthen  the 
Ground  of  divers  Places  for 
the  more  commodious  walking 
on. 

In  fome  Places,  as  in  France , 
the  publick  Roads,  Streets, 
Courts,  &c.  are  pav’d  with 
Gres ,  a  kind  of  Free  Stone. 

In  Venice ,  the  Streets,  &c, 
are  pav’d  with  Brick  ;  Chur¬ 
ches  fometimes  with  Marble, 
and  fometimes  with  Mofaic 
Work,  as  the  Church  of  St. 
Mark ,  at  Venice. 

In  Amfterdam  and  the  chief 
Cities  of  Holland ,  they  call 
their  Brick  Pavement,  the 
[Bourgher  7\  [afters  Pavrne 
to  diftinguifh  it  from  the  Stone 
or  Flint  Pavement,  which  is 
ufually  in  the  middle  of  the 
Street,  ferving  for  the  Paflages 
of  their  Horfes,  Carts,  Coaches 
and  other  Carriages  ;  the  Brick 
Borders  being  defign’d  for  the 
Paflage  of  People  on  Foot. 

In  England  tne  Pavement  of 
the  Grand  Streets,  are 

ufually  Flint  or  Pebbles, 
Courts,  Equerries,  Kitchins, 
Halls,  Churches,  ?5c.  are  u- 
fually  Tiles,  Bricks,  Flags  or 
Fire-Stone;  fometimes  a  kind 
of  Free-Stone  and  Rag-Stone. 

Pavements  of  Free -Stone, 
Flint  and  Flags  in  Streets  £$c. 
are  laid  dry,  i.  e.  are  retained 
in  a  Bed  of  Sand,  thofe  of 
Courts ,  Equerries  ,  Ground 
Rooms,  l£r.  are  laid  in  a  Mor¬ 
tar  of  Lime  and  Sand,  or  in 
Lime  and  Cement,  elpecially 
if  there  be  Vaults  or  Cellars 
underneath. 


Some  Mafons  after  laying  a 
Floor  dry,  efpecially  of  Brick, 
fpread  a  thin  Mortar  over  it, 
{weeping  it  backward  or  for¬ 
wards,  to  fill  up  the  Joints. 

PAVEMENT  of  a  'Terras , 
is  that  which  ierves  for  the 
Covering  of  a  Platform,  whe¬ 
ther  it  be  over  a  Vault,  or  on 
a  wooden  Floor. 

Thofe  over  Vaults,  are  u- 
lually  Stones  fquared  and  bed¬ 
ded  in  Lead. 

Thofe  on  Wood  are  either 
Stones  with  Beds  for  Bridges  ; 
Tiles  for  Ceilings  in  Rooms,  or 
Lays  of  Mortar  made  of  Ce¬ 
ment  and  Lime  with  Flints 
or  Bricks,  laid  flat,  as  is  full 
practis’d  by  the  Eaftcrn  and 
Soirhtrn  People,  a  Top  ot 
their  Houles. 

PAVING  is  the  Laying  a 
Floor  with  Stones,  Bricks  or 
Tiles. . 

Paring  or  laying  with  Free- 
Scores,  e.  with  bread  Stones, 
taken  out  of  the  Quarrys,  and 
cut  into  Lengths  and  Breadths 
promilcuoufly  ( ?s  they  will 
nold  and  in  Thickncis  about 
two  or  three  Inches,  is  ufually 
reckon’d  at  6  d.  7  d,  or  8  d .  the 
Foot  lquare,  or  4  5.  6  d.  5  s. 
;  and  6'  5.  the  Y  ard  Square* 
for  Stone  and  Workman  (hip. 

This  kind  of  Paveing  is 
laid  in  common  Yards  and 
Paflages,  before  Shop  Doors, 
Stalls,  i$c. 

But  if  the  Stones  be  fquared 
all  to  a  Size  (  as  iomerimes 
thefe  Stones  are  cut  perfectly 
fquare,  as  paving  Tiles  are; 
but  much  larger,  as  18,  20  and 
24 Inches  Square  and  upwards) 
then  as  they  are  neater,  fo 

they 


they  are  clearer,  as  12  d.  or  14  d. 
per  Foot,  or  9  s.  or  10  s.  6  d. 
per  Yard. 

Eut  if  the  Stones  thus 
fquar’d  and  fiz’d  be  good  and 
well  polifh’d  fas  they  ought  to 
be  for  Kitchms,  Dairies  and 
neat  Places)  then  they  may  be 
worth  15  or  16  d.  per  Foot,  or 
1 1  s.  3  d.  or  125.  per  Yard 
iquare. 

‘Paving  with  Rigate' Stones]. 
This  kind  of  Pavement  is  good 
for  Chimney  Fire  Hearths, 
Ovens,  Stoves,  £SV.  and  it  is 
fometimes  dearer  than  common 
* Purbeck  Pavement.  See  Fire 
Store. 

‘Paving  with  Mttrlle  is  of 
all  other  the  molt  beautiful,  of 
which  there  are  feveral  Sorts, 
as  white,  black  and  grey : 
Some  Pavements  (as  of  Foot 
Paces  before  Chimneys)  are 
laid  all  of  one  Sort  or  Colour, 
and  in  one  inrire  Stone  •  others 
of  two  Colours,  laid  fquare 
or  checquer  YYays  •  the  Side  of 
the  one,  by  the  Side  of  the 
other;  others  are  laid  Arrace- 
wife  of  two  Colours,  laid  An¬ 
gle  to  Angle,  and  this  Lift  is 
the  neateft  Way. 

But  there  may  be  divers 
Forms  contriv’d  to  lay  them 
m,  as  may  be  lecn  in  feveral 
Chancels,  in  the  Choir  of  St. 
Paris,  and  the  Royal  Exchange 
in  London,  and  divers  other 
Places. 

This  Sort  of  Pavement  is 
valued  from  2  to  ;  5  per  Foot 
fquare  and  upwards  according 
as  ’tis  well  laid  and  polilli’d. 

See  Marble. 

Paving  with  Rough  cr  Rag 
Stone ,  is  the  cheapelt  of  all 


Pavements,  and  is  valued  from 
15  to  1  id.  per  Yard. 

Paving  with  Statute  Bricks. 
This  is  done  at  London  for 
about  4  d.  per  Yard. 

Eut  it  is  laid,  that  a  Work¬ 
man  has  in  Sujjfex  5  or  6  d.  per 
Y  ard  ;  but  then  into  this  Price 
they  make  ready  the  Floor  for 
the  YV  ork  3  by  clearing  out 
the  Earth,  and  levelling  the 
Floor  with  a  convenient  Quan¬ 
tity  of  Sand  (if  they  lay  the 
Bricks  dry,  as  fometimes  they 
do)  which  they  fpread  evenly 
with  a  Rake)  then  laying  the 
Bricks  level  by  a  Line,  they 
with  a  Trowel  put  a  fufficient 
Quantity  of  Sand  under  each 
Brick,  to  raife  it  full  as  high  as 
(or  a  little  higher  than)  the 
Line,  and  fo  knock  it  down  le¬ 
vel  with  the  Line,  with  the 
Handle  of  their  Hammer, 
which  when  they  have  done, 
they  ram  in  the  Sand  (on  the 
Side  of,  and)  agamft  the  Bot¬ 
tom  of  the  Brick,  with  the 
Handle  of  their  Hammer,  to 
make  it  lie  fall. 

The  whole  Floor  being  laid 
after  this  Manner,  they  drew 
Sand  all  over  the  Bricks,  to 
the  Thicknefs  of  an  Inch,  and 
order  the  People  of  the  Fami¬ 
ly  to  let  it  lie  lb  for  five  or  fix 
YV  eeks,  only  lweeping  it  to 
and  fro’  now  and  then;  that 
thereby,  and  by  Means  of  their 
treading  on  it,  it  may  fill  up 
all  the  Joints  between  the 
Bricks. 

If  the  Bricks  are  laid  in  Mor¬ 
tar,  the  Price  is  much  the 
fame  as  if  they  were  laid  dry. 

There  are  feme  Maions  who 
when  they  have  laid  the  Floor 

dry, 
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dry,  will  fpread  the  Floor  all 
over  with  very  thin  Mortar, 
and  fweep  it  to  and  fro’  with 
a  Broom,  to  fill  up  the  Joints 
of  the  Bricks. 

This  Sort  of  Paving  (with 
common  Statute  Bricks)  is  m 
fual  for^  Cellars,  Wafh-Houles, 
Sinks,  /  Fire-Hearths,  and  for 
Halls  and  Kitchins  in  common 
Houfes. 

32  of  thefe  Bricks  will  pave 
a  Yard  lquare,  if  laid  flat  ways  5 
and  6 4,  edge  ways. 

having  with  Square  Sites,  or 
as  they  are  call’d  by  feme,  Pav- 


ingBricks. 

The  Paving  with  fquare 
Tiles,  is  commonly  valued  by 
the  Square,  and  by  how  much 
the  Tiles  are  the  fmaller,  by 
fo  much  the  dearer. 

Thefe  Tiles  are  of  feveral 
Sizes,  viz .  6 ,  8,  10  and  iz 
Inches  lquare;  their  Price  from 
6  to  20  S.  fer  Hundred. 

In  Sujfex ,  9  Inch  Tiles  are 
fold  for  1  d.  per  Tile  or  8  s.  per 
Hundred. 

If  you  would  lenow  how- 
many  of  either  of  thefe  Sort  of 
Tiles  will  pave  any  Floor, 


Inches  lquare, 
will  pave  a 
fquare  Yard. 


‘Paving  with  Flemijb  Bricks'] 
The  Paving  with  thefe  Bricks, 
is  tar  neater  and  llronger  than 
common  Bricks.  The  Colour 
of  them  is  a  dirty  yellow,  and 
they  muit  be  laid  in  Sand.  Thefe 
Bricks  are  fix  Inches  and  a 
quarter  long,  two  Inches  and  a 
half  broad,  and  one  Inch  and  a 
quarter  thick. 

Now  allowing  a  quarter  of 
an  Inch  tor  the  Joint,  then 
71  of  them  will  pave  a  Yard 
fquare;  but  if  they  be  fet 
edgeways,  then  it  will  require 
100  Bricks  to  pave  a  Yard 
lquare. 

Thefe  Bricks  areufually  fold 
at  2  S.  the  Hundred,  and  the 
Price  of  laying  them  is  4  d.  5  d. 
or  6  d.  the  fquare  Yard. 

. ’Diamond  Pavement ,  Mr. 
Wing  fays  is  worth  3  d.  or  4  d. 
■per  Foot. 


Random  Pavement .  ]  This 
Mr.  Wing  fays  at  the  Quarry, 
is  worth  2  f  d.  or  ;  d  per  Foot. 

Of  the  me af tiring  of  a  Pave¬ 
ment.']  This  is  commonly  mea- 
lured  by  the  Yard  lquare. 

Therefore  take  the  Length 
of  any  Pavement  in  Feet  and 
Inches,  and  multiply  it  by  the 
Breadth  in  Feet  and  Inches,  by 
Cro/s  Multiplication ,  which  lee, 
and  the  Product  will  be  the 
Content  in  Feet;  which  being 
divided  by  9  (becaufe  9  fquare 
Feet  make  a  lquare  Yard)  will 
give  the  Content  in  Yards  re  • 
quir’d. 

PEDIMENT  [in  Architec¬ 
ture]  is  a  kind  of  low  Pinnacle, 
ferving  to  crown  an  Ordnance , 
or  fimfli  a  Frontifpiece,  and  is 
plac’d  as  an  Ornament  over 
Gates,  Doors,  Windows,  Ni; 
dies,  Altars,  £5r.  it  is  ordina¬ 
rily 


rily  of  a  triangular  Form  •  but 
fometimes  makes  an  Arch  of  a 
Circle. 

Vitruvius  obferves  that  the 
Pinnacles  of  the  plainefl  Hou¬ 
les,  gave  Architects  the  firft 
Idea  of  this  noble  Part,  which 
flill  retains  the  Appearance  of 
its  Original. 

o 

The  Parts  of  a  Pediment  are 
the  lympanum  and  the  Cor - 
niche. 

The  firft:  is  the  Pannel,  nak¬ 
ed  or  Area  of  the  Pediment, 
inclos’d  between  the  Corniche 
which  crowns  it,  and  the  En¬ 
tablature  which  ferves  it  as  a 
Eafe  or  Socle. 

Architects  have  indeed  taken 
a  great  Deal  oi  Liberty  as  to 
the  Form  of  this  Member. 

The  moll  beautiful  accord¬ 
ing  to  'Daviler,  is  where  its 
Height  is  about  £  of  the  Length 
of  its  Bafe. 

Vitruvius  calls  the  Pediment 
Fafiigia,  which  fignifies  a  Roof 
rais’d  or  pointed  m  the  middle, 
which  Fox-m  among  the  Ro¬ 
mans,  was  peculiar  to  Tem¬ 
ples. 

All  their  Dwelling  Houfes 
are  cover’d  in  the  Platform 
Manner-  and  it  is  obferv’d  by 
Salma jius  on  Solin,  that  Cdfar 
was  the  firft  who  obtain’d  Leave 
to  Roof  his  Houfe  with  a 
Ridge  or  Defcent,  after  the 
Manner  of  Temples. 

The  ‘ 'Pediment  is  ufually  tri¬ 
angular,  and  fometimes  an 
equilateral  Triangle,  call'd  al- 
fo  a  pointed  ‘Pediment ,  it  is 
fometimes  circular,  tho’  it  has 
been  obferv'd  by  Mr.  Felilien , 
that  we  have  no  Inflance  of 
round  Pediments  in  the  an¬ 


tique,  befides  thofe  in  the  Cha¬ 
pels  of  the  Rotundo. 

Sometimes  its  upper  Cor¬ 
niche  is  divided  into  three  or 
four  Sides  or  Right  Lines. 
Sometimes  the  Corniche  is  cut 
or  open  a  Top,  which  is  an 
Abufe  introduc’d  by  the  Mo¬ 
derns,  particularly  Michael  An- 

felo  *  for  the  Defign  of  this 
’art  at  leaf!  over  Doors,  Win¬ 
dows,  £S *c.  being  chiefly  to 
fhelter  thofe  underneath  from 
the  Rain-  to  leave  it  open  in 
the  middle,  is  to  fruftrate  its 
Ends. 

Sometimes  the  Pediment' is 
form’d  of  a  couple  of  Rolls  or 
Wreathes  like  two  Confoles 
join’d  together. 

Sometimes  the  Pediment 
has  no  Bale,  or  its  lower  Cor¬ 
niche  is  cut  out,  all  but  what 
is  bellow’d  on  two  Columns  or 
Pilafters,  and  on  thefe  is  rais’d 
an  Arch  or  Sweep,  inftead  of 
an  Entablature  ;  of  which  Ser- 
lio  gives  an  Inltance  in  the  An¬ 
tique  in  a  Corinthian  Gate  at 
Foligni  in  Umbria  •  and  F)a- 
vikr,  a  modern  one,  in  the 
Church  of  St.  Peter  at  Rome . 

Under  this  kind  of  Pedi¬ 
ments,  come  thofe  little  arch’d 
Corniches,  which  form  Pedi¬ 
ments  over  Doors  and  Win¬ 
dows,  fupported  by  two  ‘Con¬ 
foles,  inftead  either  of  Enta¬ 
blature  or  Columns. 

Sometimes  the  Pediment  is 
made  double,  i.  e.  a  lefs  Pedi¬ 
ment  is  made  in  the  Tympa¬ 
num  of  a  larger,  on  Account 
of  fomc  ProjeClure  in  the  mid¬ 
dle,  as  in  the  Frcntifpiecc  of 
the  Church  of  the  great  Jefus 
at  Rome :  But  this  Repetition 
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is  accounted  an  Abufe  in  Ar¬ 
chitecture,  altho’  it  be  autho¬ 
riz’d  by  very  good  Buildings, 
as  the  large  Pavilion  of  the 
Louvre ,  where  the  Caryatides 
fupport  three  Pediments  one  in 
another. 

Sometimes  the  Tympanum 
of  the  Pediment  is  cut  out,  or 
left  open  to  let  in  Light,  as  is 
feen  under  the  Portico  of  the 
Capitol  at  Rome. 

Laftly  this  open  Pediment 
is  fometimes  triangular,  and 
enrich’d  with  Sculpture,  as 
Rofes,  Leaves,  £SV.  as  is  found 
in  molt  of  the  Gothic  Churches. 

M.  Le  Clerc  obferves,  that 
the  Modillions  in  the  Corniche 
of  the  Pediment,  fhould  al¬ 
ways  anfwer  exactly  over  thole 
of  the  Entablature. 

Indeed  Vitruvius  lays,  the 
Ancients  did  not  allow  any  Mo¬ 
dillions  at  all  in  Pediments. 

M.  Le  Clerc  alio  obferves, 
that  the  Corniche  which  ferves 
the  Pediment  as  a  Bafe,  fhould 
have  no  Cymatium,  by  Reaion 
the  Cymatium  of  the  Re  It  of 
the  Entablature  when  it  meets 
the  cPediment ,  pafles  over  it. 

This  Change  of  Determina¬ 
tion  occalions  a  conliderable 
Difficulty  •  the  Cymatium  in 
this  Cafe,  appearing  too  broad 
m  the  Turn  of  the  Angle  ;  to 
remedy  which,  Architects  have 
Recourfe  to  feveral  Expe¬ 
dients. 

A  pointed  ‘ Pediment  may 
crown  three  Arches  -  but  a  cir¬ 
cular  \ Pediment ,  can  only  crown 
agreeably. 

There  fhould  never  be  us’d 
more  than  two  Tympana  over 
each  other  in  the  fame  Frontif- 
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piece;  and  even  where  there 
are  two,  it  would  be  proper  to 
have  the  lower  circular,  and 
the  upper,  pointed. 

PEDESTAL[in  Architec¬ 
ture']  is  the  loweft  Part  of  an 
Order  of  Columns  ;  being 
that  which  fuftains  the  Column 
and  ferves  it  as  a  Foot  or  Stand. 

The  Pedeftal  which  the 
Greeks  call  Stylobates  and  Ste- 
reobates ,  confiit  of  three  prin¬ 
cipal  Parts,  viz.  a  Square , 
‘Trunk,  or  Die,  which  makes 
the  Body  ;  a  Corniche ,  the 
Head;  and  a  Safe  the  Foot  of 
the  Pedeftal. 

The  Pedeftal  is  properly  an 
Appendage  to  a  Column,  not 
an  eflential  Part  of  it ;  tho 
M.  Le  Clerc  thinks  it  is  efTen~ 
tial  to  a  compleat  Order. 

There  are  as  many  kind  of 
Pedeftal  s,  as  there  are  of  Or¬ 
ders  ot  Columns,  viz ,  5.  The 
Tufcan ,  Doric ,  Ionick ,  Corin¬ 
thian  and  Compofite. 

Some  fay  the  Height  of  the 
Pedeftal  in  each  Order,  ought 
to  be  a  third  Part  of  the  whole 
Column,  comprehending  the 
Bafe  and  Capital,  and  their  up¬ 
per  AdjunCls.  as  Architrave, 
Frieze  and  Corniche,  a  fourth 
Part  of  the  fame  Pillar. 

The  famous  Englifti  Archi¬ 
tect,  Sir  Henry  W cotton  fays, 
he  finds  this  Rule  of  lingular 
Ufe  and  Facility,  fettled  by 
Jacobo  Saroccio ,  whom  he  e- 
f teemed  a  more  credible  Au¬ 
thor  than  others  (as  a  Man  that 
moft  intended  this  Piece  of  Ar¬ 
chitecture,)  than  any  that  vary 
from  them  in  thele  Dimen- 
iions. 

Indeed  Vignola  and  moft  of 

the 
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the  Moderns  make  the-  Pede- 
Hal  and  its  Ornaments  in  all 
the  Orders,  one  third  of  the 
Height  of  the  Column,  includ¬ 
ing  the  Bafe  and  Capital,  but 
fome  deviate  from  this  Rule. 

7  M.  "Perrault  indeed,  makes 
the  Proportions  of  the  three 
constituent  Parts  o  VPedeftals, 
the-  lame  in  all  the  Orders, 
viz.  the  Bafe  or  Socle  one 
fourth ^  of  the  ‘ Pedeftal ,  the 
Corniche  an  eighth  Part,  and 
the  Socle  or  Plinth  of  the  Bafe, 
two  thirds  of  the  Bale  it  felt'. 
The  Height  of  the  Die,  is 
what  remains  of  the  whole 
Height  of  the  ‘ Pedejlal . 

Tufcan  Pedeftal  ^according 
to  Vitruvius)  the  whole  Height 
of  the  Tufcan  Column  compre¬ 
hending  the  Architrave  Frieze 
and  Cornice  is  divided  into  Nine 
Parts,  two  ot  which  go  to  the 
Height  of  the  Pedeftal. 

This  Pedeftal  is  by  him  de- 
ferib’d  in  two  different  Forms , 
one  of  which  is  plain,  having 
only  a  Plinth  for  the  Bale,  and 
another  for  the  Capital  ;  the 
Height  of  each  of  thofe  Plinths 
is  £  of  the  whole  Height  of 
the  Pedeftal,  and  theProjcffure 
ot  thefe  Plinths  is  £  of  their 
Height. 

In  the  "Pedeftal  that  he  r!e- 
feribes,  ot  the  other  Form  he 
alfo  divides  the  whole  Height 
of  the  Pedeftal  into  fix  Parts, 
one  ot  which  goes  to  the  Bafe, 
and  one  to  the  Capital. 

And  again  he  divides  the 
Bale  into  two  Parts,  one  of 
which  goes  to  the  Plinth  below, 
and  the  other  to  the  Reft  of  the 
Bale  :  this  is  alio  iubdivided  in¬ 
to  four  Parts,  and  three  of  them 
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goes  to  the  fcima  reverfa *  and 
the  Lift  below  it  which  is  £  a 
Part,  and  the  other  to  the  Lift: 
above  it. 

P alladio  and  Scamozzi  make 
the  Tufcan  \ Pedejlal  three  Mo¬ 
dules  high;  Vignola  Five. 

Its  Members  in  Vignola  are 
only  a  'Plinth  for  a  Bale,  the 
and  a  Talon  crowned  for 
a  Corniche  ;  the  Tulcan  Co¬ 
lumn  has  rarely  any. 

The  fDorick  Pedeftal.  Vitru¬ 
vius  divides  the  whole  of  this 
Column  ( comprehending  the 
Architrave,  Frieze  and  Corni¬ 
che,)  into  eight  Parts,  two  of 
which  go  to  the  Height  of  the 
Pedeftal,  which  agrees  with 
Jacobo  Baroccios  Rule. 

Vitruvius  alfo  deferibes  this 
Pedeftal  in  two  different  Forms; 
in  both  of  which,  the  Bafe  and 
Capital  are  each  f  of  the  whole 
Height  of  the  "Pedeftal. 

He  divides  the  Bafe  of  one 
of  the  fuffiioned  Pedeftals  into 
two  Parts,  one  of  which  goes 
to  the  Plinth  below,  and  the  o- 
ther  to  the  reft  of  the  Bafe  :  and 
this  Part  being  again  fub -divi¬ 
ded  into  two  Parts,  one  of  them 
makes  the  lower  Thoms ;  and 
the  other  is  fub- divided  again 
into  three  Parts,  two  of  which 
go  to  the  upper  Thoms ,  and 
the  other  to  the  Lift  above  it. 

The  Capital  of  the  c Pedeftal 
of  this  Faihion  is  divided  into 
4  Parts,  the  lowermoft  of  which 
makes  the  Aftragal  fwhofe  Lift 
is  £  of  the  whole  Aftragal,  and 
the  other  three  Parts  go  to  the 
Cymatium ,  the  Lift  of  which  at 
the  Top,  is  one  of  thefe  Parts. 

The  Height  of  the  Bafe  of 
die  Pedeftal  of  the  other  Fafhion 
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is  alfo  divided  into  two  Parts, 
the  lowermoft  of  which  sjoes 
io  the  Plinth,  and  the  other  Part 
being  again  fub-divided  into 
three  Parts,  two  of  them  make 
the  I'horus,  and  the  other  Part 
of  the  Lift  above  it. 

The  whole  Height  of  the 
Capital  of  the  Pcdeftal  of  this 
Fafhion  is  divided  into  five 
Parts,  the  lowermoft  of  which 
goes  to  the  jlftragal.  fW  hofe 
Lift  is  y  of  the  whole,)  the 
next  two  Parts  go  to  the  Oree, 
sind  the  two  Parts  that  remain 
are  Tub-divided  into  three  Parts, 
the  lowermoft  of  which  go  to 
the  Square,  and  the  other  to 
the  Cymatium ,  whofe  Lift  is  i 
of  the  whole. 

‘Palladio  makes  the  2 hrick 
Pedeftal  four  Modules  five  Mi¬ 
nutes  high ,  Vignola  5  Modules 
four  Minutes. 

In  the  Antique,  we  not  only 
dont  meet  with  any  Pcdeftal  9 
bur  even  not  with  any  Bafe  in 
the  2 ~)orick  Order. 

The  Members  of  Vignolas , 
Dorick  Pedeftal  are  the  fame 
with  thoie  of  the  2 ufcan,  with 
the  Addition  of  a  Mouchette  in 
its  Corniche. 

The  Ionic  Pedeftal.  The 
whole  Height  of  this  Column 
being  divided  into  fourteen 
Parts,  the  Height  of  its  Pedeftal 
( according  to  Vitruvius')  is  three 
of  thefe  Parts. 

He  alfo  deferibes  this  Pedef¬ 
tal  in  two  different  Forms,  the 
Bafe  and  Capital  of  each  of 
which  are  each  y  of  the  whole 
Height  of  the  Pedeftal. 

Fie  divides  the  Height  of  the 
Bale  of  one  of  thefe'  fafhionent 
Pedcftals,  into  three  Parts,  the 
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lowermoft  of  which  goes  to  the 
Plinth ,  the  next  to  the  feima 
reverfa ,  with  its  Lift  at  Top 
and  Bottom,  which  are  each  £ 
of  the  whole-  the  uppermoft 
Grand  Divifion  being  fub-di¬ 
vided  into  two,  the  lowermoft 
ot  them  goes  to  the  Cafement 
or  Hollow ,  with  its  Lift  at  the 
Top,  which  is  j-  of  the  whole: 
The  other  Part  goes  to  the 
I'horus :  And  its  Lift  above  it, 
which  Lift  is  1  of  the  whole. 
The  Capital  of  the  Pedeftal  of 
this  Fafhion  is  divided  into  two 
Parrs,  the  lowermoft  of  which 
goes  to  the  feima  reverfa ,  with 
irs  Lift  above  and  below  it : 
The  lower  Lift  is  y  of  the 
whole,  and  the  upper  Lift  ~  of 
the  Remainder.  The  other 
Grand  Divifion  being  fub-divi¬ 
ded  into  three  Parts,  the  two 
lowermoft  of  them  go  to  the 
Square,  and  the  other  to  the 
Cymatium ,  the  Lift  of  which  is 
i  Part  of  the  whole  Cymatium. 

In  the  Pedeftal  ot  the  other 
Fafhion,  the  Bafe  is  alfo  di¬ 
vided  into  three  Parts,  the  low¬ 
ermoft  of  which  goes  to  the 
Plinth,  the  other  two  Grand 
Divifions  are  again  divided  into 
Five,  and  the  three  lowermoft 
ot  them  go  to  the  feima  rever - 
fa,  and  the  Lift  under  it, which 
I^ift  is  y  *>f  the  whole  $  the  o- 
thertwo  Divifions  are  again  fub- 
divided  into  three  Parrs,  the 
two  Lowermoft  of  which  go  to 
the  i'horus,  and  the  remaining 
Part  to  the  Lift  above  it. 

The  Capital  of  rhe  Pedeftal 
of  this  Fafhion  is  divided  into 
two  Parts,  the  lowermoft  of 
which  being  tub-divided  into 
four  Parts,  the  lowermoft  of 

them 
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£hem  goes  to  the  Aftragal  (of 
which  its  Lift  is  |  Part)  the  o- 
ther  three  of  thofe  fub-divifions 
go  to  the  feima  reverfa ,  and  its 
Lift  above  it,  which  Lift  is  £ 
of  the  whole;  the  other  Grand 
Divifion  is  alfo  lubdivided  into 
three  Parts,  the  two  lowermoft 
of  which  go  to  the  Square,  and 
the  other  Part  to  the  Aftragal 
whofe  Lift  is^-  of  the  whole. 

According  xo Vignola  and  Ser- 
lio,  the  Ionic  Pedeftal  is  fix  Mo¬ 
dules  high;  according  to  Sea- 
wozzi,  Five;  in  the  Temple  of 
Fortuna  Virilis,  it  is  feven  Mo¬ 
dules  twelve  Minutes. 

Its  Members  and  Ornaments 
are  moftly  the  fame  with  thofe 
of  the  ‘Doric,  only  a  little  richer. 

The  Pedeftal  now  ufually 
follow’d  is,  that  of  Vitruvius , 
altho’  it  is  not  found  in  any 
Work  of  the  Antique. 

Some,  inftead  of  it,  ufc  the 
Ttt ick  Bale  in  Imitation  of  the 
Antients. 

.  The  Corinthian  Pedeftal. 
Vitruvius  divides  the  whole 
Height  of  this  Column  into 
Nine  Parts,  and  makes  the 
Height  of  this  Pedeftal  two  of 
thole  Parts. 

The  whole  Height  of  the  Bafe 
being  divided  into  five  Parts,  the 
two  lowermoft  of  them  go  to  the 
Plinth  $  then  the  Remainder 
is  -again  fubdivided  into  four 
Parts  5  the  lowermoft  of  which 
goes  to  the  Thor  us ;  and  the 
two  next  Parts  make  the  feima 
reverfa ,  and  the  Lift  below  it, 
which  Lift  is  ft  of  the  whole  • 
the  remaining  Part  goes  to  the 
Aftragal,  the  Lift  of  which  is 
i  Part. 

The  Height  of  the  Capital  is 
Yol.  II. 
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divided  into  two  Parts,  the  low¬ 
ermoft  of  which  being  fubdivid¬ 
ed  into  four  Parts,  the  lowcr- 
moft  of  thole  go  to  the  Ogee. 
The  other  three  Subdivifions 
being  again  fubdivided  into  two 
Parts,  the  lowermoft  of  thofe 
goes  to  the  Scotia  or  Hollow,  and 
the  Lift  above  it,  which  Lift  is 
■§•  Part  of  the  whole,  and  the 
remaining  Part  goes  to  the  Boul- 
lin. 

The  other  Grand  Divifion  is 
alfo  fubdivided  into  three  Parts, 
of  which  the  two  lowermoft  go 
to  the  Corona.,  and  the  remain¬ 
ing  Part  to  the  Cymatium ,  the 
Lift  of  which  is  1  of  the  whole. 

The  Corinthian  Pedeftal  is 
the  richeft  and  moft  delicate.  In 
Vignola,  it  is  leven  Modules 
high  •  in  Palladio  five  Modules 
one  Minute.  Vignola  makes  it 
feven  Modules  high ;  in  Palla¬ 
dio  five  Modules  one  Minute  ; 
Serlio  fix  Modules  fifteen  Mi¬ 
nutes  :  it  is  in  the  Collifeum ,  four 
Modules  two  Minutes. 

Its  Members,  according  to 
Vignola,  are  as  follows ;  in  the 
Bafe  are  a  ‘ Plinth  for  a  Socle , 
over  that  a  Tore  carv’d ;  then  a 
Regie t .  A  Gula  inverted  and  in- 
rich’d;  and  an  Alb-aval. 

In  the  Die  are  a  Reglet,  with 
the  Conge  over  it,  and  near  the 
Cor  niche  a  Reglet  with  a  Conge 
underneath. 

In  the  Corniche  is  an  Aftra¬ 
gal,  a  Frieze,  Fill°t,  Aftragal 
Gorge,  Palon  and  a  Fillet 
The  Compofite  Pedeftal.  Vitru¬ 
vius  divides  the  whole  Height 
of  this  Column  into  thirteen 
Parts,  making  the  Height  of  its 
Pedeftal  three  of  thofe  Parts. 
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The  Bafe  he  divides  into  7 
Parts,  two  of  which  go  to  the 
‘Plinth,  one  to  the  Thoms,  two 
to  the  fcima  revcrfa,  one  to  the 
Scotia ,  and  one  to  the  Aftragal  ; 
§  of  the  Ajlragal  makes  the 
Fillet  above  the  Scotia. 

The  Capital  he  divides  into 
feven  Parts,  one  of  which  goes 
to  the  jdjlragal ,  two  to  the 
Frieze ,  one  to  the  Boult  ine , 
and  Lift  under  it*  two  to  the 
Corona,  and  one  to  the  Cy  mat  turn . 

Vignola  makes  the  Compofite 
Pedefial  of  the  fame  Height 
with  the  Corinthian  $  viz.  fe- 
ven  Modules,  Scammozzi  fix 
Modules  2  Minutes;  Palladio 
fix  Modules  leven  Minutes.  In 
the  Gold-Smith's  Archs,  leven 
Module  eight  Minutes. 

Its  Members  in  Vignola  are 
the  lame  with  thofe  of  the  Co¬ 
rinthian  ^  but  with  this  Diffe¬ 
rence,  that  whereas  thele  are 
moft  of  them  inrich’d  with 
Carvings  in  the  Corinthian , 
they  are  all  plain  in  the  Compc - 
fite. 

And  there  is  alfio  a  Diffe¬ 
rence  in  the  Profiles  of  the 
Bafe  and  Corniche  in  the  two 
Orders. 

Daviler  obierves,  that  the 
Generality  of  Architects  ule 
Tables  or  Pannels  either  ini??- 
lievo  or  Creux,  in  the  Dies  of 
Pedeftals;  without  any  Regard 
to  the  Character  of  the  Order. 

Thofe  in  Relievo,  he  ob- 
ferves,  are  only  fuitable  to  the 
Fujian  and  Doric  ^  the  three 
others  muft  be  indented,  which 
he  fays,  is  a  Thing  the  An¬ 
cients  never  practis'd,  as  being 
contrary  to  the  Rules  of  Soli¬ 
dity. 


Pedestal  of  the  Ionic  Oi 
der.  The  Height  of  this  Pe- 
dcftal,  according  to  this  gene¬ 
ral  Rule  already  propos’d, 
fhould  be  one  third  of  the 
Shaft  of  the  Column  3  that  is 
it  fhould  exceed  4  Modules  20 
Minutes :  Yet  M.  Le  Clerc 
fays  he  makes  it  five  Minutes 
more  •  without  which,  in  his 
Opinion,  it  would  loie  all  its 
Beauty  3  whence  lays  he,  it 
may  be  obferv’d,  that  general 
Rules  are  not  always  to  be  ri¬ 
gidly  follow’d. 

The  Breadth  of  the  Pedeftal 
he  means  that  of  the  Die,  is  al¬ 
ways,  he  fays,  equal  to  the 
Breadth  of  the  Plinth  of  the 
Column;  excepting  the  Pede¬ 
ftal  be  without  Bafe  and  Cor¬ 
nice,  as  it  frequently  happens. 
In  which  Cafe  it  is  neceffary 
that  it  fhould  be  a  fmall  Mat¬ 
ter  broader,  in  Order  to  diftin 
guifti  it  from  the  Bale  of  the 
Column. 

He  uiually  allows  one  Mo¬ 
dule  for  the  Height  of  the  Bale 
of  the  Pedeftal ,  and  half  a 
Module  for  that  of  the  Cor¬ 
nice  3  the  Breadth  of  the  Plinth 
of  the  Column,  always  deter¬ 
mines  that  of  the  Die  of  the 
Pedeftal;  and  a  third  of  the 
Height  of  the  Column,  is  the 
M  cam  re  for  the  whole  Height 
of  the  Pedeftal;  fo  that  the 
Difference  in  Heighr,  between 
the  Pedeftals  of  his  Orders, 
lies  wholly  in  their  Dies. 

M.  Le  Clerc,  propofes  two 
kinds  of  Cornices  for  the  Pe- 
dejlal  of  the  Ionic  Order;  the 
one  cam  us  and  folid,  to  be  us’d 
within  Sides  of  Apartments, 
where  the  Pedeftal  is  to  be 
view’d 


view’d  from  above  :  The  other 
has  a  Larmier,  and  is  intended 
for  thofe  Pedeftals,  whofe  Cor¬ 
nices  are  above  the  Eye,  and 
are  to  be  view’d  from  below. 

He  obierves,  that  were  an 
Aftragal  to  be  plac’d  under¬ 
neath  ^  the  Cornice  of  the  Pe¬ 
deftal,  he  gives  m  his  41  Fi¬ 
gure,  as  is  done  in  that  ot  his 
Corinthian ,  there  fhould  be  no 
Table  in  the  Die ;  at  leaft  if 
for  any  particular  Rcafon  there 
were  requir’d  one>  there  muft 
be  no  Aftragal. 

Nor  would  I,  fays  he,  ever 
allow  an  Aftragal  under  a  Cor¬ 
nice,  that  is  camus,  and  with¬ 
out  a  Larmier,  but  a  Table 
hollow’d  in  the  Manner  of  half 
this  Pedeftal. 

A  Table  under  the  Aftragal 
would  make  too  many  little 
Mouldings  one  over  another  ; 
and  the  Projebture  of  an  Af¬ 
tragal  under  a  Cornice  without 
a  Larmier,  would  make  it  ap¬ 
pear  too  camus ;  whereas  the 
Retreat  ot  a  Table  will  give 
it  a  Grace,  and  fcem  to  aug¬ 
ment  fts  Projecture,  and  render 
it  lefs  camus. 

When  Columns  are  to  be 
plac’d  two  by  two,  as  it  is 
fometimes  found  necefiary,  the 
regular  placing  ot  tne  1  ri- 
glyphs  in  the  inner  Angle  muft 
be  a  little  interrupted,  in  Or¬ 
der  to  keep  up  the  Regularity 
of  the  Parts  of  the  Ceiling, 
and  inftead  of  a  little  Part  of  a 
Triglyph  in  the  Angle,  may  be 
plac’d  fome  fuitable  Ornament 
to  cover  the  Deleft,  as  the 
Arms  of  a  Family, 

Square  Pedestal,  is  one 
whole  Height  and  Width  are 


equal ;  as  that  of  the  Arch  of 
the  Lions  at  Verona ,  of  the 
Corinthian  Order  •  and  fuch 
fome  Followers  of  Vitruvius , 
as  SerliOy  ‘Philander,  &c.  have 
given  to  their  Pufcan  Orders. 

‘Double  Pedestal,  is  that 
which  iupports  two  Columns, 
and  has  more  Breadth  than 
Height. 

Continued  Pedestal,  is  one 
which  fupports  a  Row  of  Co¬ 
lumns  without  any  Break  or 
Interruption  ;  as  thole  are 
which  fuftain  the  fluted  Co¬ 
lumns  of  the  Palace  of  the 
Puilleries,  on  the  Garden  Side. 

PEDESTALS  of  Statues , 
are  luch  as  lerve  to  fupport 
Statues  or  Figures. 

Vignola  has  obferv’d,  that 
there  is  no  Part  of  Architecture 
more  Arbitrary,  and  in  which 
more  Liberty  may  be  taken, 
than  in  the  Pedeftals  of  Sta¬ 
tues  5  there  being  no  Rules  or 
Laws  prefenb’d  by  Antiquity, 
nor  any  fettled,  even  by  the 
Moderns. 

There  is  no  fettled  Propor¬ 
tion  for  thefe  Pedeftals ;  but 
the  Height  depends  on  the  Si¬ 
tuation  "  and  the  Figure  that 
they  fuftain ;  but  yet  when  on 
the  Ground,  the  Pedeftal  is 
ufually  two  thirds, or  two  fifths 
of  that  of  the  Statue;  but  the 
more  maflive  the  Statue  is,  the 
ftronger  the  Pedeftal  muft  be. 

Their  Form  and  Character, 
arc  to  be  extraordinary 
and  ingenious,  far  from  the 
Regularity  and  Simplicity  of 
the  Pedeftals  of  Columns. 

The  fame  Author  gives  a 
great  Variety  of  Forms,  Oval, 
Triangular.  Multangular,  &c. 

K  2  PEDI- 
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PEDIMENTS,  fays  M.  Le 
Clen'y  are  the  Crowning  fre¬ 
quently  leen  over  Gares,  Doors, 
W  intlows  and  ftiches,  and  iome- 
times  over  inn  re  Orders  of  Ar¬ 
chitecture.  The  Ridges  of  or¬ 
dinary  Houfes  were  what  gave 
Architects  the  firft  Idea  of  this 
noble  Part. 

The  Parts  of  the  Pediment 
are  the  "Tympanum  and  its  Cor¬ 
nice* 

By  Tympanum  is  meant  the 
Area  or  Space  included  be¬ 
tween  the  Cornice  which  crowns 
it,  and  the  Entablature  which 
fupports  and  ferves  it  as  a 
foundation. 

The  Tympanum  is  either  tri¬ 
angular  or  circular  5  the  Trian¬ 
gular,  the  V*  orkmen  call  Poin¬ 
ted,  and  the  Circular,  Arch’d. 

He  obferves,  that  the  naked 
of  a  Pediment,  i.  e .  the  Tym¬ 
panum,  ought  always  to  Hand 
perpendicularly  over  the  Frieze 
of  tne  Entablature  underneath. 

2.  That  the  Modil lions  of 
the  Cornice  of  the  Pediment 
ought  to  be  found  in  the  fame 
Perpendicular,  with  thofe  of 
the  Entablature  underneath. 

3.  That  Part  of  the  Cor¬ 
niche  on  which  the  Pediment 
Hands,  beginning  juft  at  the 
Angle  of  the  Corniche,  as  one 
would  imagine  it  Ihould,  it 
would  be  confiderably  widen’d, 
by  Reafon  that  that  Angle  is 
acute.  But  this  would  be  a 
confiderable  Eye  Sore  ;  both 
on  Account  ol  the  Inequality 
of  its  Width,  and  hecaufe  it 
would  be  rendred  too  ftrong 
and  heavy  for  the  Corona. 

Some  Architcfls,  to  reduce 
this  Cymatium  to  a  proper 
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Width,  make  the  horizontal 
C)  matium  that  i'upporrs  the 
two  Sides  of  the  Pediment  very 
flat  ;  but  this  is  to  prevent  one 
Deformity,  by  putting  another 
in  its  Stead. 

Other  Architeffs  make  a 
little  Retreat  or  Elbow,  as  the 
W  orkmen  call  it,  at  the  Extre¬ 
mity  of  the  Cymatium  of  the 
Pediment  • .  which  Expedient, 
he  thinks,  is  preferable  to  any 
of  the  reft. 

Sometimes  thePcdiment  does 
not  commence  from  the  Extre¬ 
mity  of  the  Corniche;  but  in 
that  Cafe  too  there  are  Difficul¬ 
ties. 

Vitruvius  obferves,  that  the 
Ancients  did  not  approve  of 
Modillions  in  the  Corniche  of 
a  Pediment;  and  the  Reafon 
they  gave  for  it  was,  that  Mo- 
dil lions  being  only  intended  to 
reprefent  the  Ends  of  Rafters, 
it  would  be  abfurd  to  ufe  them 
in  the  Declivity  of  a  Pediment, 
where  no  Rafters  are  fuppos’d 
to  be. 

But  the  Truth  in  thofe  Mo- 
dillions  are  rather  Ornaments 
to  fuftain  the  great  Proje&ure 
of  the  Corona  or  Larmier,  than 
ro  reprefent  the  Ends  of  any 
Rafters  or  Pieces  of  Wood; 
and  therefore  it  would  be  a 
W'eaknefs  to  be  influenc’d  by 
fuch  imaginary  Reafons ;  the 
rather,  becaute  thele  Orna¬ 
ments  have  a  very  good  Effeff, 
elpecially  when  us’d  in  large 
Pediments. 

M.  1,0  Clcrc  obferves,  that  a 
triangular  Pediment  may  ferve 
to  crown  three  Arches,  but  a 
circular  Pediment  can’t  pro¬ 
perly  crown  more  than  one; 

and 


and  the  Centre  of  the  Sweep  of 
the  Gate  or  Arch,  Ihould  be 
us’d  for  defcribing  the  Sweep 
or  the  Pediment. 

He  would  not  have  more 
than  two  Pediments  plac’d  over 
each  other  in  the  lame  Front  of 
a  Building  $  and  even  where 
there  are  two,  it  would  not  be 
a  mils  to  have  the  one  with  a 
Sweep,  and  the  other  pointed 
or  triangular  5  this  laft  finifti- 
ing  the  Front  in  manner  of  a 
Ridge. 

He  alfo  oblerves,  that  now 
we  ufe  none  of  thole  broken 
and  interrupted  Pediments , 
which  Michael  Angelo  intro¬ 
duc’d  in  his  Time  •  nor  is  there 
any  Body  that  ieems  to  value 
them,  but  People  of  no  Talte 
or  Experience. 

Thofe  made  of  latter  Days, 
and  which  are  fupported  by 
sn  Entablature,  truncated  in 
the  middle,  as  thole  in  the 
Court  of  the  Val  de  Grace , 
were  fo  maim’d  to  fhew  the 
Cypher  of  the  Houle.  But 
thefe  are  alfo  Corruptions  in 
Architecture,  which  ought  by 
all  Means  to  be  avoided. 

He  alfo  obferves,  that  tho’ 
the  Pediment  is  bounded  by 
its  'Tympanum  and  its  Cornices , 
yet  were  it  not  for  its  Entabla¬ 
ture  underneath,  it  would  not 
only  lie  ill  fupported,  but  im- 
perfeCt  too  $  juft  as  a  Ridge 
would  be,  it  the  Rafters  that 
compofe  it,  wanted  Beams,  to 
prevent  their  flying  alunder. 

The  placing  of  two  Pedi¬ 
ments  over  one  another,  as  is 
done  in  the  old  Louvre ,  is  per¬ 
fectly  abfurd  and  ridiculous, 
tho  perform’d  by  an  Architect 
of  Repiranoa 


In  fome  Places  we  likewife 
fee  the  Architrave  interrupted 
and  cut  off  between  the  two 
Columns  with  Feftoons  in  its 
Place,  which  is  a  Deformity, 
tho’  fomewhat  lefs  coniiderable 
than  the  former. 

He  alfo  remarks,  that  Vitru¬ 
vius  thirks  it  juft,  that  all  the 
Parts  rais’d  above  Columns  and 
Pilafters,  that  is,  all  that  are 
above  the  Eye,  as  the  Faces 
of  the  Architrave ,  the  Frieze 
the  Tympanum  of  the  cPcdimenty 
the  Asroteria  with  their  Fi¬ 
gures  or  Statues,  Ihould  be  in¬ 
clin’d  forward,  about  a  twelfth 
Part  ot  their  Height.  And 
his  Reafon  for  it  is,  that  thofe 
Parts  will  by  that  Means  be 
the  better  expos’d  to  the  View 
of  fuch  Perions  who  are  plac’d 
below ^  but  he  thinks  his  Ad¬ 
vice  ought  here  to  be  fet  afide, 
as  being  built  on  a  particular 
Reafon,  to  the  Prejudice  of  a 
general  Rule,  which  enjoins  all 
the  Parts  of  a  beautiful  Build¬ 
ing  to  be  exactly  perpendicular. 
\\  ithout  this,  he  lays,  theymuft 
needs  have  a  woful  EffeCt,when 
view’d  Sideways  •  on  which 
they  would  appear  Reeling, 
and  ready  to  tumble  down. 

However,  Statuaries  obferve 
l  itruvius's  Maxims  very  judi¬ 
ciously,  with  refpcCl  to  their 
Figures,  when  they  are  plac’d 
fufficiently  high,  and  can  only 
be  view’d  in  Front,  and  from 
below. 

PEER?  [in  Building)  is  a 

PIER  o  maffive  of  Stone, 
l£c.  oppos’d  by  Way  of  For- 
trels  againft  the  Force  of  the 
Sea,  or  a  great  River  -  for  the 
Security  of  Ships  that  be  at 
K  9  Har- 
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Harbour  in  any  Haven,  as  2 lo¬ 
ver  (Peer,  the  (Peer  at  great 
Yarmouth ,  &c. 

PEERS  [  in  Architecture  ] 
are  a  kind  of  Pilafters  or  But- 
treffes ,  rais'd  for  Support, 
Strength,  and  fometimes  for 
Ornament. 

Peers,  are  a  Sort  offquare  Pil¬ 
lars,  part  of  which  is  hid  with¬ 
in  the  W  all  ;  the  only  Thing 
wherein  it  differs  from  a  Pila- 
fter,  being  this,  that  the  lat¬ 
ter  has  a  Bale  and  Capital, 
which  the  former  has  not. 

5 the  Scantlings  or  Size  of 
( Peers .]  The  Scantlings  of  Stone 
Peers,  fet  down  by  Aft  of  Par¬ 
liament  for  the  rebuilding  of 
the  City  of  London ,  after  the 
Fire  in  u 66,  (which  Scant¬ 
lings  were  well  confider’d  by 
able  ’Workmen,  before  they 
were  reduc’d  into  an  Aft)  to 
be  as  follows,  viz .  in  the  fir  ft 
Sort  of  Houfes,  Corner  Leers 
1 8  Inches  fquare;  middle  and 
finale  Leers,  \z  and  14  Inches  ; 
(Double  Leers  between  Houle 
and  Houfe,  14  and  18  Inches. 
In  the  fecond  and  third  Sort  of 
Houfes,  Corner  Leers  2  Foot 
6  Inches  fquare  ;  middle  or  Jin¬ 
gle  Leers ,  18  Inches  fquare; 
(Double  Leers  between  Houfe 
and  Houfe,  14  and  19  Inches 
fquare. 

(the  (Price*]  Peers  are  fome¬ 
times  meafured  and  rated  by 
the  Foot  running  Meafure;  but 
they  are  mere  commonly  rated 
<at  fo  much  per  Piece,  dearer 
or  cheaper,  according  to  their 
Size,  Goodnefs  of  the  Stuff, 
and  Curiofity  of  Workman  (hip. 

A  Pair  of  Stone  Peers  with 
Seat  Arches,  four  or  five  Foot 


wide,  and  14  or  1 6  Foot  high, 
may  be  u;orth  40  or  50  Pounds. 

A  Pair  of  Ruftick  Peers  of 
Stone,  may  be  worth  12  or  15 
Pounds,  according  to  their 
Height  and  Subftance. 

Plain  Peers,  8  or  10  Pounds  5 
revail'd  and  Pilafter  Peers,  from 
1 2  to  14  Pounds  a  Pair. 

PELLICOIDES  [in  Geo- 
retry]  a  Figure  in  Form  of  a 
Hatchet. 

PENDENTIVE  Tin  Archi¬ 
tecture]  the  whole  Body  of  a 
Vault,  iufpended  out  of  the 
perpendicular  of  the  Walls  and 
Bearing  againfl  the  Arc-Bou- 
tants. 

(Daviler  deferibes  it  as  the 
Portion  of  a  Vault  between  the 
Arches  of  a  Dome,  uiually  in¬ 
ti  ch’d  with  Sculpture  ;  and  Fe- 
libien  takes  it  for  the  Plain  of  a 
a  Vault,  contain’d  between  the 
Double  Arches,  the  forming 
Arches  and  the  Ogives. 

The  Lendentives  are  ufuallv 
of  Brick  or  loft  Stone,  but  Care 
is  to  be  taken  that  the  Couches 
or  Beds  of  Maionry  be  always 
laid  Level  and  in  right  Line, 
proceeding  from  the  Sweep 
whence  the  Rife  was  taken, 
the  Joints  too  muff  be  made  as 
fmall  as  poffible,  to  fave  the  Nc- 
ceility  of  filling  them  up  whth 
Wood,  or  of  uiing  much  Mor¬ 
tar. 

PENDULUM  [in  Mecha- 
nicks ]  is  any  heavy  Body  fo  fuf- 
pended,  as  that  it  may  Vibrate 
or  Swing  backwards  and  for- 
wardvS  about  feme  hxt  Point,  by 
the  Force  of  Gravity. 

PENTADORON,  a  kind  of 
(Bricks  fo  call’d,  See  Bricks. 
PENTAGON  [in  Geometry'] 
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a  Figure  with  five  Sides  and 
five  Angles. 

PENT  ANGLE  [in  Geome- 
trvj  a  Figure  having  five  An- 

PENTASTYLE  [in  Archi- 

tea: are ]  a  Building  having  five 
Rows  of  Columns. 

Such  was  the  Portico  bemm 
by  the  Emperor  Gallian ,  and 
which  was  to  have  been*  con¬ 
tinued  from  the  Flaminian  Gate 
to  the  Bridge  Mtlvius ,  i.  e.  from 
the  'Porto  del  Populo ,  to  the 
Ponte-mol°> 

.  PER1DROME  [in  the  an- 
tient  Architecture]  the  Space, 
Gallery,  Alley  or  the  like  in  a 
Periptere  between  rhe  Columns 
and  the  Walls. 

PERIPHERY  [in  Geometry"] 
is  the  circumference  or  bound¬ 
ing  Line  of  a  Circle,  Ellipfis, 
Parabola  and  fimilar  Figures. 

The  Periphery  of  every  Cir¬ 
cle  is  luppofed  to  be  divided 
into  three  hundred  and  fi?<ty 
Degrees,  which  are  again  fub- 
divided  each  into  fixty  Minutes, 
the  Minutes  into  Seconds,  > 

.  PERIPTERE  [in  the  an- 
tient  Architecture]  a  Building 
encompafs’d  on  the  Out-fide 
with  a  Series  of  infulated  Co¬ 
lumns  forming  a  kind  of  Ifle  all 
around. 

Such  were  the  Sajilirk  of 
A  nonine ,  the  Septizon  of  Seve- 
rus,  the  Portico  of  Pompey,&cc. 

The  Peripteres  were  pro¬ 
perly  Temples  ,  which  had 
Columns  on  all  the  four  Sides, 
by  which  they  were  diftin- 
gui fil’d  from  the  Projiyle  and 
Amphypro(iyle>  the  one  of  which 
had  no  Columns  before,  and 
the  other  none  on  the  Sides. 
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M.  Perrault  obferves,  that 
Periptere ,  in  the  general  Senfe, 
is  the  Name  oCa  Genus  in¬ 
cluding  all  the  Species  of  Tem¬ 
ples,  which  have  Portico’s  of 
Columns  all  around*  whether 
the  Column  be  Diptere  or  Pfeu- 
do-Diptere,  or  limply  Perip- 
tere ,  which  is  a  Species  that 
bears  the  Name  ot  a  Genus, 
and  which  has  its  Columns  di¬ 
stant  from  the  Wall,  by  the 
Breadth  ot  an  Intercolumnia- 
tion. 

PERITROCHIUM  [in  Me- 
chanieks]  as  Axis  in  Peritro- 
chio  is  one  of  the  fix  Mechani¬ 
cal  Powers,  or  fimple  Machines 
contrived  for  the  railing  of 
Weights, 

PERFECT  Numbers ,  are 
fuch  whofe  aliquot  or  even  Parts 
joined  together  will  exaftly 
return  the  whole  Number  as  6 
and  28,  &c.  For  of  6  the  half 
is  3,  the  third  Part  2,  and  the 
fixth  Part  one  *  which  added  to¬ 
gether,  make  <5,  and  it  hath  no 
more  aliquot  Parrs  in  the  whole 
Numbers*  io  28,  which  has 
thefe  Parts  14,  7,  4,  2  and  1 
exactly  return  28,  which  there¬ 
fore  is  a  perfect  Number,  where¬ 
of  there  are  but  10  between  1 
and  1 000000000. 

PERPENDICULAR  [in 
Geometry]  is  a  Line  falling  di¬ 
rectly  on  another  Line,  or  fo  as 
to  make  equal  Angles  on  each 
Side  call’d  alfo  a  normal  Line. 

From  the  very  Notion  of 
Perpendiculars,  it  follows, 

1.  That  Perpendicularity  is 
mutual,  i.  e.  if  a  Line  be  perpen¬ 
dicular  to  another,  that  other 
is  alfo  Perdendicular  to  the 
Firit. 

K  4  2.  That 
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a.  Thai:  only  one  Perpendi¬ 
cular  can  be  drawn  from  one 
Point  in  the  fame  Place. 

3.  That  if  a  Perpendicular  be 
continued  through  the  Line  it 
was  drawn  Perpendicular  to, 
the  Continuation  will  be  Per¬ 
pendicular  to  the  fame. 

4.  That  if  there  be  2  Points 
of  a  Right  Line,  each  of  which 
is  at  an  equal  Diftance  from  2 
Points  of  another  Right  Line, 
that  Line  is  Perpendicular  to 
the  other. 

5.  That  a  Line  which  is  ‘Per¬ 
pendicular  to  another,  is  alfo 
Perpendicular  to  all  the  Paral¬ 
lels  of  the  other. 

6.  That  a  Perpendicular  Line 
is  the  Ihorteft  of  all  thofe  which 
can  be  drawn  from  the  lame 
Point  to  the  fame  Right  Line. 

Hence  the  Diftance  of  a  Point 
from  a  Line,  is  a  Right  Line 
drawn  from  the  Point  Perpen¬ 
dicular  to  the  Line  or  Plane ; 
and  hence  the  Altitude  of  a 
Figure  is  a  Perpendicular  let 
fall  from  the  Vertex  to  the  Bafe. 

To  ereft  the  Perpendicular 
H,  G,  m  or  near  the  middle  of 
the  Right  Line,  A. 


then  with  any  opening  Greater 
than  B  C,  on  the  Points  B  and 
D  defcribe  the  Arches  F  G, 
and  I  K  interfering  each  other 
in  H. 

id ,  Draw  the  Right  Line  H  C, 
and  it  is  the  Perpendicular  re¬ 
quired. 

To  ereft  the  Perpendicular 
C  D,  from  C  the  End  of  the 
the  Right  Line,  A  C. 
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From  the  Point  C  fet  off  any 
equal  Diftances  to  B  and  D, 


Firft,  On  C  with  any  Open¬ 
ing  ot  the  Compaffes  deferibe 
the  Arch  B  F  G  H,  and  let 
the  Opening  as  G  B,  from  B 
to  F,  and  from  F  to  G  j  then 
with  the  fame,  or  a  greater  O- 
pening  of  the  Compaffes  on  the 
Points  F  and  G  defcribe  Arches 
as  F  I,  and  G  E,  interfering 
in  D. 

id,  Drawr  the  Right  Line  D, 
C,  and  ’tis  the  Perpendicular 
requir’d. 

To  let  Fall  the  Perpendicu¬ 
lar  from  the  given  Point  C  on 
the  Right  Line  A,  H. 

Firft, with  an  Opening  of  the 
Compaffes,  greater  than  C,  D, 
defenbe  an  Arch  as  B,  B,  inter¬ 
fering  the  Right  Line  A,  H, 
in  the  Points  G  and  N. 

id, 
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With  the  Diftance  G 
N  on  G  and  N,  defcrihe  the 
-Arches  1 1  and  K  K,  interfering 
each  other  in  M ;  then  Draw 
the  Right  Line  C  M,  and  C  D 
will  be  the  Perpendicular  let 
Fall,  as  requir'd. 

PERPENDICULAR  to  a 
‘Parabola,  is  a  Right  Line  cut¬ 
ting  the  Parabola,"  in  the  Point 
in  which  any  other  Right  Line 
touches  it,  and  is  alio  it  felf 
■ Perpendicular  to  that  Tangent. 

A  Line  is  faid  to  be  Perpen¬ 
dicular  to  a  Plane,  when  it  is 
Perpendicular  to  all  the  Lines 
it  meets  with  in  that  Plain  :  and 
a  Plane  is  Perpendicular  to  an¬ 
other  Plane,  when  a  Line  in  one 
Plane  is  Perpendicular  to  the 
other  Plane. 

.  PERRON  [in  Architecture] 
is  a  Stair- cafe  lying  open,  or 
on  the  Outfide  of  the  Building  : 
properly  the  Steps  in  the  Front 
of  a  Building,  or  raifed  before 
the  Doors  of  great  Houfes, which 
lead  into  the  firft  Story,  when 
raifed  a  little  above  the  Level 
of  the  Ground. 

Perrons  arp  made  of  different 


Forms  and  Sizes,  according  to 
the  Space  and  Height  they  are 
to  lead  to. 

Sometimes  the  Steps  are 
Round  and  Oval  $  but  more 
commonly  Square. 

PERRON,  according  toM. 
Le  Clerc,  is  an  Afcent  or  Ele¬ 
vation  given  to  the  Elevation 
of  a  Building. 

/I  he  Portail  or  Frontifpiece 
of  a  Church,  Palace  or  any  other 
§reat  Building,  fhould  always 
have  a  Rife  of  fome  Steps,  that 
is  in  a  Word,  it  ought  to  have 
a  Perron . 

The  Reft  or  Landing  Place 
of  a  Perron ,  ihould  always  be 
extended  in  width  as  far  as  the 
Frontifpiece,  if  poffible;  and 
the  Steps,  according  to  Vitruvi¬ 
us,  muft  always  be  an  odd  Num¬ 
ber. 

Thefe  Steps  fhould  always 
be  five  or  fix  Inches  in  Height, 
and  ten  or  twelve  Inches  in 
Breadth  5  that  is,  their  Breadth 
muft  be  Double  their  Height ; 
which  is  found  the  beft  Porpor- 
tion,  to  have  an  eafy  and  com¬ 
mon  Afcent. 

Where  a  Perron  is  thirteen 
or  fifteen  Steps  high  •  ’tis  ne- 
ceffary,  at  leaft  his  Convenient, 
to  interrupt  its  Range  with  one 
or  two  Landing  Places,  that 
there  mayn’t  be  too  many  Steps 
to  Mount  fucceffively,  and  that 
the  Eye  may  not  be  difplealed 
in  Afcending  fo  great  a  Height 
without  Refts. 

A  Perron  fhould  alwrays  be 
confined  to  the  Height  of  the 
Zocle  or  Foot  of  the  whole 
Building. 

But  tho’  this  Zocle  or  Foot 
ferve  as  a  continued  Pcdeftal, 

yet 


yet  it  mufl  neither  have  a  Bafe 
nor  Corniche,  when  its  Height 
is  taken  up  by  a  ‘Perron  5  and 
M.  Le  Clerc  lays  he  cannot  a- 
gree  with  Palladio ,  in  the  Ex¬ 
amples  he  has  given  to  the  con¬ 
trary. 

PERSIAN  ORDER 7  [in 
PERSIC  ORDER  $  Ar¬ 
chitecture'^  is  an  Order  of  Co¬ 
lumns  which  has  the  Figures  of 
Perfian  Slaves  to  fupport  the 
Entablement  inftead  of  Co¬ 
lumns,  as  the  Caryatic  Order 
has  the  Figures  of  Women  for 
the  fame  Purpofe. 

This  Order  was  firffc  ufed 
by  the  Athenians ,  on  Occaiion 
of  a  Victory  obtain’d  over  the 
j Perjians  by  their  General  Pau- 
fanias,  as  a  Prophy  of  this  Vic¬ 
tory,  The  Figures  of  Men  dreft 
according  to  the  Perfian  Mode, 
with  their  Hands  bound  before 
them,  and  other  Characters  of 
Slavery,  were  charg’d  with  the 
Weight  of  ‘Doric  Entablatures, 
and  made  to  do  the  Office  of 
Doric  Columns. 

M .Le  Clerc ,  fays,  that  Perfian 
Columns  are  not  always  made 
with  the  Marks  of  Slayery,  but 
are  frequently  ufed  as  Symbols 
of  Virtues  and  Vices,  of  Joy, 
Strength,  Valour,  &c.  and  e- 
yen  of  Fabulous  Deities  made 
in  the  Figure  of  Hercules ,  to 
lignify  Strength  j  of  Mars ,  to 
reprefent  Valour  5  of  Mercury , 
to  reprefent  Dexterity-  and  of 
Fauns  or  Saytrs,  %$c.  to  mfpire 
Mirth  and  Jollity. 

PERSPECTIVE,  is  an  Art 
which  teaches  us  the  Manner 
of  Delineating  by  Mathe¬ 
matical  Rules  5  it  fhews  us 
how  to  Draw  Geometrically 


upon  a  Plane, the  Reprefentati- 
ons  of  ObjeCts  according  to  their 
Dimenfions,  and  different  Situa¬ 
tions,  111  fuch  Manner,  that  the 
faid  Reprefentations  produce 
the  fame  EffeCts  upon  ourEyes, 
as  the  ObjeCls,  whereof  they 
are  Pictures.  Or 

It  is  the  Art  of  delineating 
vifible  ObjeCts  on  a  Plane  Sur¬ 
face,  fuch  as  they  appear  at 
a  given  Diltance  or  Height, 
upon  a  tranfparent  Plane,  pla¬ 
ced  Perpendicular  to  the  Ho¬ 
rizon,  between  the  Eye  and  the 
ObjeCl. 

This  is  called  particularly 
linear  Perfpettive,  as  refpeCl- 
ing  the  Pofition,  Magnitude, 
Form,  &c.  of  the  feveral  Lines 
or  Contours  of  ObjeCts,  and  ex- 
preffing  their  diminution  :  this 
is  oppofed  to  aerial  Perfpe&ive . 

Aerial  Perfpe£tive  has  Re¬ 
gard  to  the  Colour,  Luftre, 
Strength,  Boldnefs,  (fc .  of  dif- 
tant  ObjeCts,  confidered  as  leen 
through  a  Column  of  Air,  and 
expreffes  the  delineation  thereof. 

PerfpeElive  is  imploy'd  ei¬ 
ther  in  reprefenting  the  Ichno- 
graphies,  or  Ground  Plats  of 
ObjeCts,  as  projected  on  Per- 
lpe&ive  Planes,  or  in  Sccno^ra- 
ploies ,  or  Reprefentations  of  the 
Bodies  themfelves. 

The  General  Laws  of  each 
are  lubjomed  ;  in  Order  to 
which  it  is  neceffary  to  prennfe 
the  following  Lemmas  m  Per- 
fpeffive. 

1.  That  the  Appearance  of  a 
Right  Line,  is  ever  a  Right 
Line  •  whence  the  two  Ex¬ 
tremes  being  given,  the  whole 
Line  is  given. 

2.  That  if  a  Line  be  Perpen¬ 

dicular 
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dicular  to  any  Right  Line  drawn 
on  a  Plane,  it  will  be  Perpen¬ 
dicular  to  every  other  Right 
Line  drawn  on  the  fame  Plane. 

3.  That  the  Height  of  a 
Point  appearing  on  the  Plane, 
is  to  the  Height  of  the  Eye,  as 
the  Diftance  of  the  objective 
Point  from  the  Plane,  to  the 
Aggregate  of  that  Diftance, 
and  the  Diftance  of  the  Eye. 

PERSPECTIVE  of  BUIL¬ 
DING,  &c. 

In  the  Praftice  of  the  Per- 
fpettive  of  Building,  Great 
Regard  mu  ft  be  had  to  the 
Height  of  the  horizontal  Line, 
all  above  the  horizontal  being 
ieen  in  the  upper  Part,  and  all 
above  it,  in  the  under  Part* 
whence  Perfpeflive  becomes  di¬ 
vided  into  the  high  and  low 
Sight,  both  which  will  be  fuf- 
ficiently  illuftrated  by  what 
follows. 

7*0  reprefent  a  ‘Building  (v. 
gr.  Palace,  College,  %£c.)  in 
4 Perfpcffive .  See  the  ‘Plate . 

t.  Take  the  Ichnography  or 
Ground  Plot  of  the  Building  5 
itsLength,  Breadth,  and  Depths, 
by  aftual  meafuring,  and  take 
its  Altitude  with  a  Quadrant. 

2. .-Make  a  Scale  divided  into 
2  or  300  equal  Parts,  either 
actually,  or  lb,  as  that  each 
Divifion  fignifies  ten  Parts;  by 
this  Scale,  lay  down  the  Ground 
Plot. 

When  you  have  done  this, 
having  a  long  Ruler  and  a 
Square,  which  by  Aiding  on  a 
Rule,  helps  to  draw  your  Per¬ 
pendicular  eafier,  reduce  it 
into  Perfpettive>  in  its  Sceno- 


graphick  Appearance. 

Then  having  drawn  a  Line 
towards  the  Bottom  of  the  Pa¬ 
per,  for  the  Front  or  Bale 
Lines,  as  F  L,  divide  it  into 
as  rhany  equal  Parts,  as  you 
find  the  Building  have  in  the 
Ichnography,  or  more  if  you 
pleafe.  This  will  ferve  as  a 
Scale  to  determine  the  feveral 
Heights,  &c.  and  to  thefe  Divi- 
fions  with  a  black  Lead  Pen¬ 
cil,  draw  Lines  from  the  Cen¬ 
tre  when  you  have  chofen  it; 
which  Choice  requires  Judg¬ 
ment  upon  two  Accounts. 

For  if  the  Centre  be  too  nigh 
the  Front  Line,  then  the  Depth 
of  the  whole  Building  will  fore 
Aiorten  too  much ;  and  if  too 
far  off*,  it  will  not  fore-fhorten 
enough. 

This  may  be  illuftrated  thus. 
Set  a  Drinking  Pot,  or  the  like 
Veffel  on  a  Stand,  fo  that  it 
be  a  little  lower  than  your  Eye, 
if  you  be  at  a  great  Diftance 
from  it,  you  can  fee  very  little 
or  nothing  into  it  •  but  if  you 
come  nigher  to  it  by  Degrees, 
you  will  perceive  the  farther 
Edge  feem  to  be  rais’d  a  little 
higher  than  that  next  to  you, 
fo  that  you  may  fee  a  little 
Way  into  it;  if  you  come  very 
nigh  it,  you  fee  deeper  ifxto  it, 
and  more  than  can  well  be  ex- 
prefs’d  in  Piflure. 

You  muft  therefore  find  fome 
one  Place  which  you  conclude 
the  moft  convenient  for  the 
Draught,  and  which  may  be  in 
general  determin’d  to  be  as 
far  off*  the  Front  Line,  as  the 
Front  Line  is  long. 

This  Rule,  tho’  it  has  juft 
Grounds,  yet  w«  fometimes 
difpenle 
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difpcnfe  with  it,  pro  re  rata  ; 
that  we  may  exprefs  Things 
with  the  better  Appearance. 

Confider  how  to  place  this 
Centre  with  fuch  Advantage, 
that  you  may  exprefs  thofe 
Things  mod,  that  you  chiefly 
defign  to  do  5  for  as  to  the  Bot¬ 
tom  and  Top  Lines  of  the 
Sides  of  the  Building  that  run 
from  you  in  or  nigh  the  di- 
reft  Line  to  the  Centre,  tho* 
the  upper  Part  is  feen  very 
well,  yet  the  Sides  that  fall 
between  the  Ground  Line  and 
the  Top,  fall  fo  very  near  ‘one 
to  the  other,  that  it  would  be 
very  difficult  to  exprefs  Parti¬ 
culars  in  them  5  fo  that  the 
the  Centre  ought  to  be  well 
chofen  in  regard  to  this. 

Therefore  thofe  Buildings 
ou  w'ould  fee  mod  of,  mud 
e  plac’d  as  far  off  as  you  lee 
convenient  from  the  dire&Line 
that  runs  from  the  Centre,  and 
the  farther  they  are,  the  plain¬ 
er  they  are.  Then  place  thole 
Things  which  you  would  have 
lead  feen,  nighed  to  the  di- 
re£l  Line  ;  and  oblerve  whe¬ 
ther  the  others  fall  according 
to  your  Mind  ;  but  this  is  to  be 
done  after  you  have  drawn 
your  Diagonal,  which  is  the 
next  Thing. 

Having  pitch'd  on  your  Cen¬ 
tre,  and  having  drawn  Lines 
from  it  to  every  Divifion  of  the 
Front  Line,  you  mud  next  de¬ 
termine  your  Diagonal  A  R, 
thus:  Having  meafured  the 
Front  Line  with  a  Pair  of  Com- 
paffes,  let  one  Foot  of  the 
Compaffes  in  the  Centre,  and 
take  Notice  where  the  other 
will  reach  in  the  Horizon  (on 


both  Sides  if  you  pleafe)  and 
where  it  reds  from  that  Point, 
draw  a  thwart  Line  from  it  to 
the  lad  Divifion  of  the  Front; 
and  this  will  be  truly  drawn, 
or  pretty  nigh  to  the  Truth. 

That,  this  is  fo,  you  may 
obferve  how  it  falls  in  Refped 
of  the  two  lad  Centre  Lines  ; 
for  if  you  draw  a  parallel, 
where  the  next  Line  from  the 
lad  is  interfered  by  the  Dia¬ 
gonal,  to  the  Front  between 
them,  as  at  A  to,  you  will 
have  a  Rhombus ,  if  then  all 
the  Sides  be  pretty  equal,  you 
may  be  fure  you  are  pretty  nigh 
the  right;  but  if  the  Sides 
which  run  towards  the  Centre, 
be  too  long,  then  Things  will 
not  fore-fhorten  enough  ;  if  the 
Sides  be  not  long  enough,  then 
they  will  fore-fhorten  too  much. 

After  you  have  thus  divided 
the  Front  Line,  fix’d  the  Cen¬ 
tre,  and  plac’d  the  Diagonal, 
take  the  Breadth  of  the  Chap- 
pel  A  B,  which  in  the  Ichno- 
graphy  is  fhewn  to  be  20 
Parts;  becaufe  this  Line  is 
perpendicular,  it  mud  run  to¬ 
ward  the  Centre,  therefore  rec¬ 
kon  20  in  the  Diagonal  and 
the  Rule  being  laid  parallel  to 
the  Front  in  that  Point,  will 
give  you  a  Point  in  the  Centre 
Line ,  which  will  give  the 
Breadth  of  the  Chappel  ;  and 
of  Confequence,  a  Line  drawn 
from  A  to  B,  purs  it  into  the 
lchnographick  Perfpettive. 

The  Length  of  the  Chappel 
being  70  Divifions  in  the  Front 
Line,  reckon  70  from4  B,  pa¬ 
rallel  to  the  Front  Line,  and 
there  you  will  have  a  Point  at 
C. 
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The  Depth  of  the  Building 
from  the  Chappel,  Northward, 
being  1 1 5  from  the  Chappel, 
you  are  to  reckon  from  D7 
(where  it  cuts  the  Diagonal  at 
10)  onwards  in  the  Diagonal, 
with  the  Ruler  as  be  tore,  pa¬ 
rallel  in  this  Place  in  the 
Front,  and  there  is  found  the 
Point  Z,  in  the  Central  Line. 
The  Breadth  of  it  being  30, 
you  reckon  three  Divifions,  and 
the  juft  Breadth  is  there,  and 
fo  on  every  particular  Part. 

The  Ichnography  being  thus 
plac’d  into  PerfpeSlive ,  you 
may  then  give  every  Thing  its 
proper  Height,  thus 

The  Height  of  the  Chappel 
being  30,  you  are  to  reckon 
30  on  the  Front  Line,  and  to 
drop  a  perpendicular  to  that 
Height  by  a  Square  clapt  to 
the  Front  Line ;  and  fo  where 
the  other  Side  of  the  Chappel 
is  plac’d,  having  reckon’d  the 
Height  upon  the  fuppos’d  Pa¬ 
rallel,  anci  there  draw  another 
Line  in  thatHeight*  then  join¬ 
ing  thefe  feveral  Heights  by  le- 
veral  Lines,  you  will  have  the 
Profiles  of  each  Building. 

Now  to  diverfify  thefe  feve¬ 
ral  Lines,  that  they  may  not 
confound  you,  make  the  Ich¬ 
nography,  when  you  lay  it  into 
PerfpeElive ,  in  difeontinued 
crooked  Lines,  the  Heights,  in 
prick’d  Lines,  and  the  Tops  of 
each  Building,  in  continued 
Lines,  as  the  Centre  Lines  are 
in  the  Tabic. 

You  will  alfo  find  the  Cen¬ 
tre,  altho’  it  is  not  here  ex- 

5>refs’d,  as  hkewife  the  Point  of 
)iftance,  by  continuing  the 
Diagonal  up  to  the  fuppos’d 


Horizon,  where  it  and  the  Eye 
is  plac'd. 

Vv  hen  thefe  Things  are  done, 
you  mult  employ  your  Art  for 
the  particular  Expreftion  of 
Things,  by  Drawing  and  Sha¬ 
dowing,  which  is  the  Life  of 
this  half  form’d  Figure,  which 
is  to  be  left  to  the  Painter. 

The  Low  Sight  remains  to 
be  lpoken  of :  Here  the  Hori¬ 
zontal  is  fuppos’d  juft  the 
Height  of  the  Eye,  about  five 
Foot  from  the  Bafis;  tho*  ’tis 
generally  plac’d  higher,  even 
to  a  third  Part  of  the  Height 
of  the  Building,  that  the  Side 
Buildings  may  be  exprefs’d 
more  gracefully. 

The  Diagonal  is  beft  deter¬ 
mined  by  dividing  the  laft  Di- 
vifion  of  the  Bafis  Line,  in¬ 
to  five^  Parts  at  G,  taking, 
four  ot  thefe,  iometimes  tho 
whole  five,  becaufe  it  was  be¬ 
fore  determin’d,  that  the  Length 
of  the  Front  Line,  was  the 
Diftance  of  the  Eye  in  the  Ho¬ 
rizon,  to  the  Point  of  Diftance  : 
but  here  you  are  to  take  four, 
and  then  make  this  the  Diftance 
in  the  Horizon,  between  the 
Eye  and  the  Point  of  Diftance. 

Then  you  may  either  gra¬ 
duate  the  Plan  at  the  feveral 
Interfeflions  of  the  Diagonal 
with  the  Centre  Lines,  or  elfe 
fuppofe  it  fo*  and  then  raife 
the  Building,  as  you  will  find 
by  Perfpeftives  enough  of  this 
Sort  every  where  to  be  met 
with. 

PERSPECTIVE  is  alfo 
us  d  for  a  kind  of  Picture  or 
Painting,  frequently  feen  in 
Gardens,  and  at  the  End  of 
Galleries  5  defign’d  expreiiy  to 
deceive 
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deceive  the  Sight,  by  reprc- 
fenting  the  Continuation  of  an 
Alley,  a  Landikip,  a  Building, 
or  the  like. 

PERSPECTIVE  Plane,  is 
a  Glals  or  other  tranfparent 
Surface,  fuppos’d  to  be  plac’d 
between  the  Eye  and  the  Ob¬ 
ject,  perpendicular  to  the  Ho¬ 
rizon,  unlels  the  contrary  be 
exprefly  mention’d. 

PHAROS 7  a  Light  Houfe, 

PHARE  £  a  Pile  rais’d 
near  a  Port,  in  which  a  Fire  is 
kept  burning  in  the  Night,  to 
guide  and  direCl  Veffels  near 
at  Hand. 

PIAZZA  [in  Architecture] 
popularly  call’d  Piache,  an  Ita¬ 
lian  Name  for  a  Portico. 

It  fignifies  a  broad  open 
Place  or  Square  }  whence  it 
became  apply ’d  to  Walks  or 
Portico’s  around  them. 

PIEDOUCH  [  in  Architec¬ 
ture’]  is  a  little  Stand  or  Pede- 
deftal,  either  long  or  fquare, 
inrich’d  with  Moulding}  ferv- 
ing  to  fupport  a  Buft,  or  other 
linall  Figure. 

PIEDROIT  [in  Architec¬ 
ture']  is  a  Peer  or  a  Kind  of 
fquare  Pillar,  part  of  which  is 
hid  within  a  W  all ;  the  \  only 
Thing  wherein  it  differs  from 
a  Pilafter  is,  that  the  Pil after 
has  a  regular  Bafe  and  Capital, 
which  the  Piedroit  wants. 

PIEDROIT  is  alfo  us’d  to 
fignify  a  Peer  or  Jaumb  of  a 
Door  or  W  indow }  comprehend¬ 
ing  the  Chambranle ,  Chamfer¬ 
ing,  Leaf,  &c. 

PILASTER  [  in  Architec¬ 
ture]  a  fquare  Column,  iome- 
times  inluiated }  but  more  fre¬ 
quently  let  within  a  W  all,  and 
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only  fhewing  a  fourth  or  fifth 
Part  of  its  Thicknefs. 

The  Pilafter  is  different  in 
different  Orders,  it  borrows 
the  Name  of  each  Order,  and 
has  the  fame  Proportions,  and 
the  lame  Capitals,  Members, 
and  Ornamencs  with  the  Co¬ 
lumns  themfelves. 

Pilafters  are  ufualiy  with¬ 
out  fwelling  or  Diminution,  as 
broad  at  Top  as  at  the  Bottom  } 
tho’  fome  of  the  modern  Ar¬ 
chitects,  as  M.  Maifard  &c. 
diminilh  them  at  Top,  and 
even  make  them  lwell  in  the 
middle,  like  Columns,  efpe- 
cially  when  plac’d  behind  Co¬ 
lumns. 

M.  Perrault  obferves  that 
‘Pilafter s  like  Columns,  be¬ 
come  of  different  Kinds,  ac¬ 
cording  to  the  different  Man¬ 
ner  wherein  they  are  apply’d 
to  the  W  all. 

Some  arc;  wholly  detach’d, 
thefe  Vitruvius  calls  Paraftata  } 
others  have  three  Faces  clear 
out  of  the  Wall}  others  two; 
and  others  only  one }  all  thefe 
V itruvius  calls  Arittf. 

Infulaie  Pilafters  are  but 
rarely  found  in  the  Antique } 
the  chief  Ufe  the  Ancients 
made  of  Pilafters^  was  at  the 
Extremities  of  Portico’s,  to 
give  the  greater  Strength. 

There  are  four  Things  to  be 
principally  regarded  in  Pila¬ 
fters,  viz.  i.  Their  Projeflurc 
out  of  the  Wall.  2.  Their 
Diminution.  3.  The  Difpofi- 
tion  of  the  Entablature,  when 
it  happens  to  be  common  to 
them,  and  to  a  Column,  and 
4  their  Flutings. 

1.  The  Procedure  of  Pila¬ 
fters, 
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fters,  which  have  only  one  Face 
out  of  the  W  all,  ought  to  be  | 
of  their  Breadth;  or  at  moft 
not  above  f. 

The  Project ure  may  be  a 
quarter  of  their  Diameter  when 
they  receive  Imports  againft 
their  Sides. 

2.  Vilafters  are  feldom  di- 
minifh’d  when  they  have  only 
one  Face  out  of  the  Wall. 

Indeed  the  ‘ Vilafters  are  to 
have  the  fame  Dimenfions  with 
the  Columns,  where  they  ftand 
in  the  fame  Line  with  Columns 
and  the  Entablature  is  conti¬ 
nued  over  both  without  Break  ; 
that  is  to  fay,  on  the  Face  re- 
fpe  cling  the  Column ;  the 
Sides  being  left  without  Dimi¬ 
nution. 

3.  Vi lafters  are  fometimes 
fluted,  tho’  the  Columns  that 
they  accompany  are  not;  and 
on  the  contrary,  the  Columns 
are  lometimes  fluted,  when  the 
Pilafters  that  accompany  them, 
are  not. 

The  Flutings  of  Vilafters 
are  always  odd  in  Number,  ex¬ 
cept  in  half  Pilafters,  which 
meet  at  inward  Angles,  where 
four  Flutings  are  made  for 
three,  &c. 

4.  The  Proportions  of  the 
Capitals  of  Vilafters  are  the 
fame  as  to  Height  with  thofe 
of  Columns  ;  but  differ  in 
Breadth,  the  Leaves  of  Vila - 
fters  being  much  broader,  be- 
caufe  that  Vilafters  having  e- 
qual  Extent,  have  only  the 
fame  Number  of  Leaves  for 
their  Girt,  &c.  viz.  eight. 

Their  ordinary  Difpofition 
is  to  have  two  in  each  Face  in 
the  lower  Row,  and  one  in  the 
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middle  in  the  upper  Row,  and 
two  halves  in  the  Angles,  in 
the  Turns  of  which  they  meet. 

To  this  may  be  added;  that 
the  Run  of  the  Vafe  or  Tam¬ 
bour,  is  not  ftrait,  as  the  lower 
Part  is ;  but  a  little  circular 
and  prominent  in  the  middle. 

In  Pilafters  which  iupport 
Arches,  Valladio  fhews,  that 
the  Proportions  muft  be  regu¬ 
lated  by  the  Light  they  let  in; 
and  at  Angles,  by  the  Weight 
they  fuftain. 

Sir  Henry  Wootton  tells  us, 
as  to  their  Sight  and  Situation, 
that  Vilafters  muft  not  be  1 00 
tall  and  flender,  lead  they  re- 
femble  Pillars;  nor  too  dwarf- 
ifh  and  grofs,  leaft  they  imi¬ 
tate  Piles  or  Veers  of  Bridges. 

That  Smoothnels  does  not 
fo  naturally  become  them  as  a 
Rultick  Superficies;  for  they 
aim  more  at  State  and  Strength 
than  Elegancy. 

That  in  private  Buildings, 
they  ought  not  to  be  narrower 
than  i,  nor  broader  than  ■§  of 
the  Vacuity,  or  inter  Space, 
between  Pilafter  and  Pilafter  ; 
but  as  for  thofe  that  ftand  at 
the  Corners,  they  may  have  a 
little  more  Latitude  allow’d 
them,  by  Dilcretion  for  the 
Strength  of  the  Angles. 

Valladio  obferves,  that  in 
Theatres  and  Amphitheatres, 
and  fuch  maffive  Works,  they 
have  been  as  broad  as  the  halt, 
and  lometimes  as  the  whole 
Vacuity  or  Interfpace. 

He  alfo  takes  Notice  (and 
others  agree  with  him)  that 
their  true  Proportion  fhould  be 
an  exaft  Square,  but  (forleffen- 
ing  of  Expence,  and  enlarging 

of 
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of  Room  )  they  are  ufually 
made  narrower  in  Flank  than 
in  Front. 

Their  principal  Grace  con- 
fifts  in  half  or  whole  Pillars, 
apply’d  to  them,  in  which  Ca¬ 
fes,  Authors  have  well  obferv’d 
that  the  Columns  may  be  al¬ 
low’d  Something  above  their 
ordinary  Length,  becaufe  they 
lean  to  fo  good  Supporters. 

As  to  the  Price  of  ‘Pilafters , 
They  are  iometimes  mealured 
and  rated  by  the  Foot  running 
Eleafure,  and  valued  at  fo 
much  per  Piece,  according  to 
the  Size,  Goodnefs  of  the  Ma¬ 
terials,  and  Curiofity  of  the 
Workman/hip. 

PILASTER  Bricks ,  See 
Bricks . 

PILASTERS  are  fquare 
Columns,  as  big  at  Top  as  Bot¬ 
tom. 

Thefe  Pilafters  are  often  us’d 
for  mere  Show  ;  as  when  they 
appear  inlerted  or  let  within 
the  Wall,  not  dilcovering  above 
a  fifth  or  fixth  Part  of  their 
Bignels. 

Thefe  kinds  of  Pilafters, 
which  may  be  call’d  flat  Pila¬ 
fters,  are  always  found  to  have 
a  better  Effect  than  others, 
wrhich  being  intire,  ordinarily 
appear  heavy  and  lumpilh. 

W  hen  thefe  Pilafters  accom- 

E  Columns ,  they  fhould 
the  fame  Heights  with 
the  Columns  in  every  Part; 
but  if  they  be  alone,  i.  e.  if 
they  be  not  accompanied  with 
any  Columns,  their  Meafures 
and  Proportions  Ihould  be  va¬ 
ried. 

Fir (l,  In  the  Roman,  Spamjb 
>and  Corinthian  Orders,  the  Ca- 
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pitals  of  Pilafters  to  be  well 
proportioned  ihould  be  higher 
than  thofe  of  Columns,  as  be¬ 
ing  broader  ;  whence  it  follows, 
that  their  Shafts  ought  alfo  to 
be  augmented  in  Proportion. 

Secondly ,  It  may  be  oblerv’d 
in  general,  that  a  Pilafter  made 
according  to  the  Meafures  or 
Proportions  of  a  Column,  that 
is,  containing  an  equal  Num¬ 
ber  of  Modules  in  Height,  ap¬ 
pears  much  ihorter  with  Re¬ 
gard  to  its  Breadth  than  the 
Column;  and  the  Reafon  is, 
that  the  Sides  of  the  Pilafters 
being  flat,  appear  in  their  full 
Breadth  ;  which  is  otherwife  in 
the  Column,  the  Shadow  of 
whofe  Roundnefs  makes  it  ap¬ 
pear  flenderer  than  it  really  is  : 
So  tfiat  to  make  a  Pilafter  ap¬ 
pear  with  the  Beauty  of  a  Co¬ 
lumn,  the  Height  or  its  Shaft 
mull  be  augmented,  as  well  as 
that  of  its  Capital ;  and  confe- 
quently  the  Height  of  its  En¬ 
tablature,  and  that  of  its  Pede- 
ftal,  muft  be  augmented  like- 
wife. 

Further,  the  Capital  of  a 
Pilafter  being  broader  than  that 
of  a  Column,  and  the  Profile 
of  the  Entablature  beyond  the 
naked  of  the  Pilafter,  continu¬ 
ing  nearly  the  fame,  the  Mo- 
dillions  are  found  farther  apart 
from  each  other,  than  in  the 
Orders  of  the  Columns,  whence 
it  likewife  follow's  that  the  Di- 
ftances  given  for  the  Intervals 
of  Columps  adjufted  by  a  cer¬ 
tain  Number  of  Modillions, 
won’t  ferve  for  the  Intervals  of 
Pi!  a  fters,  no  more  than  they 
will  for  determining  the  Pro¬ 
portion  of  Portico’s. 
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And  laftly,  the  Modillions 
being  farther  a-part  from  each 
other,  the  Cornice  ought  to 
have  a  greater  Projeffure,  in 
Order  to  have  perfect  Squares 
between  the  Modillions,  where¬ 
on  the  Regularity  of  the  Sof¬ 
fit  depends. 

’Tis  neceffary  therefore,  to 
have  particular  Compofitions 
for  the  Orders  of  Pilafters,  di- 
ftinfl:  from  thofe  Columns  $  for 
this  Reafon  fays  M.  Le  Clerc 
iuppofes  the  following  ones, 
which  anfwer  to  thofe  of  his 
Order  of  Columns. 

Of  the  Procedure  of  Pila¬ 
sters.  He  fays,  the  ordinary 
Projeffure  of  thefe  Pilafters 
beyond  the  Wall,  is  io  or  12 
Minutes,  but  when  they  termi¬ 
nate  the  Saliant  Angle  of  a 
Building,  their  Thicknefs, 
fhould,  if  practicable,  be  re¬ 
gulated  by  the  Parts  of  the 
Soffit  or  Plafond  of  the  Cor¬ 
nice. 

When  Flu  tings  are  us’d  in 
Pilafters,  their  Number  fhould 
be  feven  on  each  Side  ;  the 
firft  and  laft  of  which,  may  be 
a  little  further  from  the  Angle, 
then  the  Reft  are  from  each 
other;  that  the  Extremities  of 
the  Pilafters,  mayn’t  be  too 
much  weakened. 

In  fome  old  Monuments  we 
find  Pilafters  which  have  only 
five  Flutings  on  a  Side  ;  but 
then  thofe  are  too  large,  and 
make  the  Pilafters  appear  little 
and  pitiful,  and  if  there  were 
nine,  this  would  be  too  fine 
and  flender,  even  for  the  molt 
delicare  Orders. 

He  Remarks,  that  we  never 
make  Flutings  in  the  tfufcan 
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Pilafter,  and  if  by  Chance  wc 
make  any  111  the  Doric  (which 
however  is  very  rare)  we  leave 
pretty  large  Spaces  next  to  the 
two  Extremities  in  Order  to 
fortify  the  Angles. 

One  may  either  add  a  fingle 
Fluting  in  the  Projefture  or 
Thicknefs  of  the  Pilafter,  or 
leave  it  quite  plain,  provided 
it  don’t  exceed  ten  Minutes. 

Pilafters  fplit  or  cloven  from 
Top  to  Bottom,  M.  Le  Clerc 
fays  in  an  inner  Angle,  never 
have  a  good  Effert  ;  for  befides 
that  their  halves  have  no  Sym¬ 
metry  with  the  entire  Pilafters 
that  anfwer  to  them,  their  Ca¬ 
pitals  do  likewife  become  very 
defeftive ,  as  is  particularly 
feen  in  the  Church  of  the  Val 
de  Grace . 

When  Columns  and  Pila¬ 
fters  are  plac’d  under  the  fame 
Entablature,  the  Entablature 
muft  be  that  of  the  Columns. 

When  Columns  and  Pilafters 
are  plac'd  under  the  fame  En¬ 
tablature,  they  fhould  never  if 
offible  ftand  in  the  Front  Line, 
y  Reafon  of  the  manifeft  Irre¬ 
gularities  that  would  follow 
thereupon  ;  they  muft  there¬ 
fore  be  feparated  by  a  Reffaut 
or  Difference  in  the  Range. 

A  Reffaut  can  never  confift 
of  lels  than  an  entire  Modil- 
lion,  without  ruining  the  Re¬ 
gularity  of  the  Parts  of  the 
Soffit  or  Cornice. 

Further,  if  the  Reffaut  don’t 
exceed  a  Mod  ill  ion,  the  Co¬ 
lumn  will  remain  engag’d  in 
the  Body  of  the  Building. 

W  hen  Pilafters  accompany 
inful  ate  Columns,  and  lerve 
them  as  a  Ground  or  arriere 

L  Corps , 


P  X 

Corps,  they  ought  to  be  at  a 
competent  Diftance  from  each 
other,  to  prevent  their  Capitals 
from  interfering. 

When  a  Pilafter  is  plac’d 
behind  a  Column,  the  Breadth 
of  the  upper  Part  of  its  Capi¬ 
tal  Ihoula  be  reduc’d  to  that  of 
the  upper  Part  of  the  Capital 
of  the  Column,  to  the  End 
that  their  Bafes  being  of  the 
fame  Breadth,  their  Abacus 
and  Volutes  may  be  fo  too. 

PILE  [in  Antiquity ]  was  a 
Pyramid  built  of  Wood,  on 
which  the  Bodies  of  Perfons 
deceafed  were  laid  in  Order  to 
be  burnt. 

PILE  is  alfo  us’d  to  fignify 
a  Mafs  or  Body  of  Building. 

PILES  [in  Architecture ]  are 
great  Stakes  rammed  into  the 
Earth  to  make  a  foundation  to 
build  upon  in  marfhy  Ground. 

Amsterdam  and  iome  other 
Cities,  are  wholly  built  upon 
Piles.  The  Stoppage  of  cDa- 

ftnJoam  Breach  is  etfe&ed  by 
)ove-Tail  ‘ Piles  mortois’d  into 
one  another,  by  a  Dove-Tail 
Joint. 

PILLAGE  [in  Architec¬ 
ture  }  is  fometimes  us’d  by 
fome  Builders,  for  a  fouare  Pil¬ 
lar  Handing  behind  .a  Column  to 
bear  up  the  Arches;  having  a 
Bale  and  Capital  as  a  Pillar  has. 

PILLAR  [in  Architecture ] 
is  a  kind  of  irregular  Column, 
round  and  inl'ulated,  deviating 
from  the  Proportions  of  a  juft 
Column. 

‘Pillars  are  always  cither  too 
maflive  or  too  ilendcr  for  a  re¬ 
gular  Architecture ;  fuch  are 
the  Pillars  which  fupport  Go¬ 
thic  Vaults  or  Buildings. 
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In  Effect,  Pillars  are  not 
reftrain’d  to  any  Rules  ;  their 
Parts  and  Proportions  beino  ar¬ 
bitrary. 

PILLARS  or  PIEDROITS 
of  the  Roman  Order.  In  Por¬ 
tico’s  where  the  Columns  have 
Pedeftals,  the  ‘ Pillars  or  Pie- 
droits  ought  to  be  four  Modules 
in  Breadrh;  but  if  they  be 
more,  M.  Le  Clerc  fays,  they 
will  be  ill  proportion’d  to  their 
Columns;  aninftance  of  which 
we  have  in  the  great  Compcfite 
Portico  of  Palladio  $  to  which 
it  may  be  added  that  the  In¬ 
ter-Columns  in  that  Cafe,  would 
like  wife  be  too  big  ;  as  may  be 
oblerv’d  in  the  jDoric  Order  of 
Vignola ,  where  the  Pillars  of 
his  great  Portico,  being  of  five 
Modules,  the  Columns  are 
found  too  far  diftant  from  one 
another. 

He  alfo  remarks,  that  Pal¬ 
ladio  in  the  Roman  Order  ter¬ 
minates  thefe  Pillars  with  the 
Mouldings  of  the  Bafe  of  the 
Pedeftal,  which  he  continues 
quite  round,  (o  that  the  Bafe 
ot  the  Pedeftal,  becomes  con¬ 
founded  with  that  of  the  Pie- 
droit  ;  a  Thing,  that  in  his 
Opinion  ought  to  be  avoided. 

For  if  thofe  Mouldings  be 
proportion’d  to  the  Height  of 
the  Pedeftal,  they  -can’t  be  fo 
to  that  of  the  Pillar:  Befides, 
that  by  advancing  a  good  W  ay 
within  the  Paflage,  they  be¬ 
come  incommodious,  and  are 
fcon  broken  and  defeated. 

Vignola  terminates  thefe  Pil- 
lans  with  a  plain  Zocle,  which 
here  luifs  very  well. 

W  hen  the  Columns  have  no 
Pedeftals,  he  terminates  die 
Pillars 
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Pillars  with  a  Zocle,  equal  to 
the  Bafe  of  the  Column. 

A  Butting  Pillar  is  a 
Buttrefs  or  Body  of  Mafonry, 
rais’d  with  a  Defign  to  prop  or 
fuftain  the  Ihooting  of  a  Vault, 
Arch  or  other  Work. 

A  Square  Pillar, is  a  maf- 
five  Work  of  Mafonry,  call'd 
alfo  a  Beer  or  Biedroit ,  lerv- 
ing  to  fupport  Arches,  £yc. 

PINION  [in  Mechanicks ]  is 
an  Arbor  or  Spindle,  in  the 
Body  whereof  are  feveral  In¬ 
dentures  or  Notches,  which 
catch  the  Teeth  of  a  Wheel, 
that  ferves  to  turn  it  round,  or 
a  B  in  ion  is  a  lefler  Wheel, 
which  plays  in  the  Teeth  of  a 
larger. 

PINNACLE  [  in  Architec¬ 
ture J  is  the  Top  or  Roof  of  a 
Houfe,  which  terminates  in  a 
Point. 

This  Sort  of  Roof  among 
the  Ancients  was  appropriated 
to  Temples;  they  making  their 
ordinary  Roofs  flat,  or  in  the 
Platform  Way. 

The  Bediment  is  faid  to  have 
taken  its  Rife  from  the  Pin¬ 
nacle. 

PIN  NING  [with  Bricklayers'] 
is  the  fattening  of  Tiles  toge¬ 
ther  with  Heart  of  Oak,  for 
the  Covering  of  a  Houfe,  tfc. 
Pinning  is  faid  by  fome  SuJJex 
Workmen,  to  be  done  for  8  d. 
per  iooc>  for  finding  Pins  and 
Pinning  of  Tiles;  but  for  the 
Workman  (hip  only  6  d . 

PINS  for  Btleing.  It  is  cu¬ 
stomary  to  allow  two  Gallons  of 
Tile  Pins  to  every  Thoufand 
of  Tiles.  Thefe  Pms  Mr.  Ley- 
bourn  fays,  are  in  Price  from 
;  ■:/.  to  ad,  the  Gallon. 
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Others  fay  that  they  ule  a 
Gallon  of  Pms  to  a  fquare  and 
half  of  Tileing. 

PIPES  [  in  Building ,  ££?r.] 
Canals  or  Conduits  for  the  Con¬ 
veyance  of  Water,  &c. 

Bipes  for  W  ater,  Water  En¬ 
gines,  are  ufually  of  Leady 
Iron,.  Barth ,  or  Wood ;  thofe 
of  Timber,  are  ordinarily  either 
Oak  or  Alder. 

Iron  Bipes  are  call  in  For¬ 
ges  ;  their  Length  is  about  two 
Foot  j,  feveral  of  which  are 
pieced  together  by  Means  of 
four  Screws  at  each  End,  with 
Leather  or  old  Hat  between 
them  to  flop  the  Water. 

Earthen  Bipes  are  made  by 
Porters.  Thefe  are  fitted  into 
one  another,  one  End  being  al¬ 
ways  made  wider  than  the 
other.  To  joih  them  the  clo- 
fer  and  prevent  their  leaking, 
they  are  covered  with  Tow 
and  Pitch,  Their  Length  is 
commonly  about  two  Foot  f. 

The  wooden  Pipes  are  Trees 
bored  with  large  Iron  Augurs 
of  different  Sizes,  beginning 
with  a  lefs,  and  then  proceed¬ 
ing  with  a  larger  fucceflively  j 
the  firft  being  pointed,  the 
Reft  form’d  like  Spoons,  in- 
creafing  in  Diameter  from  one 
to  fix  Inches:  they  are  fitted 
into  the  Extremities  of  each 
other;  and  are  fold  by  the 
Foot. 

Leaden  Bipes  are  of  two 
Sorts,  the  one  loldered,  the 
other  not  foldered  *  for  {he 
Conftrucdion  of  each  Sort,  Sec 
Lead  and  B lumber y. 

PISTON  is  a  Part  or  Mem* 
ber  of  feveral  Machines,  as 
Pumps,  &c. 

L  2 
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The  Pifion  of  a  Pump^  is  a 
Jhort  Cylinder  of  Metal  fitted 
exactly  to  the  Cavity  of  the 
Barrel  or  Body-  and  which 
being  work’d  up  and  down  al¬ 
ternately  in  it,  raifes  the  Wa¬ 
ter,  and  when  rais’d,  prefles  it 
again,  fo  as  to  caufe  it  to  force 
up  a  Valve,  with  which  it  is 
furnifh’d,  and  fo  efcape  thro’ 
the  Nofe  of  the  Pump. 
PITCH. 

PITCH  [in  ArchiteElure]  is 
the  Angle,  a  Gable  End,  and 
confequently  the  whole  Roof 
of  a  Building. 

If  the  Length  of  each  Raf¬ 
ter  be  |  of  a  Building,  the 
Roof  is  laid  to  be  true  fitch . 

It  the  Rafters  arc  longer, 
5tis  faid  to  be  a  high  or  Jharp 
pitch'd  Roof$  it  fkorter,  which 
feldom  happens,  it  is  faid  to 
be  a  Iofx  or  flat  pitch'd  Roof. 

PITCHING,  the  fame  as 
'Paving,  which  fee.* 

PIVOT  [in  Building']  is  a 
Foot  or  Shoe  of  Iron  or  other 
Metal,  ordinarily  conical  or 
terminating  in  a  Point }  by 
Means  of  which  a  Body  which 
is  intended  to  turn  round,  bears 
on  another,  fix’d  at  Kell,  and 
perform  its  Turns  or  Circum¬ 
volutions. 

Large  Gates,  l£c.  ufually 
turn  on  Pivots.  The  Ancients 
relate  that  they  had  Theatres 
in  Rome,  which  would  contain 
boooo  People, u  hich  \  et  turned 
on  a  Angle  Pivot. 

PLACARD  [in  Architec¬ 
ture]  is  the  Decoration  of  the 
Door  of  an  Apartment,  confift- 
ing  of  a  Chambranle ,  crown’d 
with  its  Frieze  or  Gorge }  and 
its  Cormche  fometimes  fuppor- 
ted  by  Confoles. 
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PLACE  [in  Opticks]  or  Op- 
tick  Place,  is  the  Point  to 
which  the  Eye  refers  an  Objeft. 

PLACE  Bricks ,  See  Bricks . 
PLAFOND  ?  [m  Ar- 
PLATFOUND*  chitec- 
tare]  is  the  Ceiling  of  a  Room 
whether  it  be  fiat  or  arch’d} 
lin’d  with  Plaifter  or  Joiner’s 
Work,  and  frequently  enrich’d 
with  Painting. 

PLAFOND  is  allb  more 
particularly  us’d  for  the  Bottom 
of  the  Projefture  of  the  Lar¬ 
mier,  of  the  Cornice,  call’d  al¬ 
io  the  Soffit. 

PLAIN  Cornice.  See  Cornice. 

PLAIN  FIGURE  [in  Geo¬ 
metry]  is  a  Plane  Surface,  from 
every  Point  of  whole  Perime¬ 
ter,  Right  Lines  may  be  drawn 
to  every  other  Point  in  the 
fame. 

PLAIN  Angle  [in  Geometry } 
is  an  Angle  contain’d  under  two 
Lines  or  Surfaces,  fo  call’d  in 
Contra-diftindlion  to  a  folid 
Angle. 

BRAIN  tri angle  [in  trigo¬ 
nometry]  is  a  Triangle  includ¬ 
ed  under  three  Right  Lines  or 
Surfaces,  in  Opposition  to  a 
fpherical  or  mixt  Angle. 

PLAIN  trigonometry ,  is  the 
Do&rine  of  Plain  Triangles, 
their  Meafures  and  Proportion. 

PLAIN  GLASS  Afirror, 
&c.  [in  Opticks]  is  a  Glais  or 
Mirror,  whole  Surface  is  flat 
or  even. 

PLAIN  tile.  See  tile. 

PLAIN  SCALE,  is  a  thin 
Ruler,  either  of  Wood  or  Brafs, 
whereon  are  gratuated  the 
l  ines  of  Chords-,  Sines  and 
Tangents,  Leagues,  Rhumbs, 
and  is  of^  ready  Ufe  m 
molt 
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anoft  Parts  of  the  Mathema- 
ticks. 

PLAIN  Table ,  is  an  Inftru- 
ment  u\sd  ;n  Purveying  of  Land. 

i.  The  Table  it  le If,  is  a 
Parallelogram  of  Wood,  14 
Inches  and  a  half  long,  and 
about  / 1  Inches  broad. 

2-  T  ^rame  of  Wood  fix’d 
to  ic,  fo  that  a  Sheet  of  Paper 
being  laid  on  rhe  Table,  and 
tec  Frame  being  forc’d  down 
upon  it,  fqueezeth  in  all  the 
Tdges,  and  makes  it  lie  firm 
and  even,  fo  that  a  Plot  may 
be  conveniently  drawn  upon  it. 

Upon  one  Side  of  this  Frame 
fhouid  be  equal  Divifions  for 
drawing  Parallel  Lines,  both 
long  Ways  and  crols  Ways  (as 
Occafion  may  require )  over 
the  Paper;  and  on  the  other 
Side,  the  ;<5o  Degrees  of  a 
Circle,  projected  from  a  Brafs 
Centre,  conveniently  plac’d  on 
the  Table. 

A  Box  with  a  Needle  and 
Card,  to  be  fix’d  with  two 
Screws  to  the  Table,  very  ufe- 
ful  for  placing  the  Inftrument 
in  the  lame  Polition  upon  every 
remove. 

4.  A  three  Egg’d  Staff  to 
fupport  it;  the  Head  being 
made  fo  as  to  fill  the  Socket 
of  the  T  able,  yet  fo  as  the 
Table  may  be  eafily  turn’d 
round  upon  it,  when  *tis  fix'd 
by  the  Screw. 

5.  An  Index,  which  is  a 
large  Ruler  of  W  ood  (or  Brafs) 
at  the  leaft  1  6  Inches  long, 
and  two  Inches  broad,  and  fo 
thick  as  to  make  it  flrong  and 
firm  ;  having  a  Hoped  Edge 
(call’d  the  fiducial  Edge)  and 
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2  Sights  of  one  Height  fthe  one 
of  which  has  a  Slit  above  and  a 
Thread  below)  to  be  fet  in  the 
Rulers,  lb  as  to  be  perfectly  of 
thefame  Diltance  from  the  fidu¬ 
cial  Edge. 

Upon  this  Index  it  is  ufual 
to  have  many  Scales  of  equal 
Parts,  as  alfo  Diagonals  and 
Lines  of  Chords. 

By  this  Inftrument  the 
Draught  or  Plan  is  taken  upon 
the  Spot,  without  any  future 
Protraction  or  Plotting. 
PLASTERING,  forac  Work¬ 
men  in  Su/fex  fay,  that  they 
have  for  Lathing  and  Plaftering 
with  Lome  on  both  Sides,  ^d. 
per  Yard ;  but  with  white  Lime 
and  Hair  Mortar  on  both  Sides, 
4 d.  per  Yard. 

Some  tell  us  that  at  T* un¬ 
bridle  JVells  they  will  do  the 
Plaiftcrmg  of  Walls  ( where 
they  plafter  over  all  the  Tim¬ 
ber)  and  Cielings,  for  2  5.  lod. 
per  Square ;  and  fome  fay,  they 
have  had  it  done  for  1  s.  6 d. 

Of  Plaiftering  Ceilings.  ] 
They  have  in  Suffex  for  PI  after - 
\ng  ,0^  Ceilings,  Lathing  and 
finilhihg,  4 d.per  Yard. 

And  in  lome  Countries, 
where  they  make  their  Plafter 
of  Reed,  Lime  and  Hair,  they 
perform  rhe  Work  man 'hip  fii.- 
gly  for  ;  d .  per  Yard;  but  if 
the  Workmen  find  ail  Mate¬ 
rials,  ’us  worth  5  d.  or  6.  d. 

‘Plaftering  with  rough  Mor- 
tar,  call  H  Rough  Cajring. ]  In 
K?nt  they  Rough  call  upon 
old  Loam -Walls,  that  is  they 
give  them  one  Coat  upon  the 
I.oam  of  Rough  Caft  or  Rough 
Mortar,  tho’  it  be  commonly 

•k  \  fttruci 
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ftruck  fmooth  like  Lime  and 
Hair,  for  3  j  d.  per  Yard,  Work- 
manfhip  only. 

But  if  the  Wall  be  new,  and 
Lathed  and  Plaftered  with 
Loam  on  both  Sides,  they 
have  \d.  per  Yard  for  Work¬ 
manship. 

But  if  the  Rough  Calling  be 
wrought  in  Flourifhes,  they 
have  8  d.  per  lard  for  Work- 
manfhip  finely  ;  but  if  the 
Workman  find  all  Materials, 
’tis  worth  from  1  s.  to  3  5.  per 
Yard,  according  to  the  Good- 
refs  and  Variety  of  the  Work. 

Of  Tlafiering  on  Laths,  in 
Imitation  of  Brick .]  For  this 
Sort  of  Work,  the  Plaller  is 
rnade  of  Powder  of  Bricks, 
fharp  Sand,  Lime  and  fome 
Red  Okfcr. 

Some  of  this  Plaftering  will 
look  like  a  Brick  Houfe,  lo  as 
to  deceive  Paflengers  patting 
by,  and  look  well  for  20,  3c, 
or  40  Years.  This  Work  is 
valued  at  1  s.  per  Yard  for 
Workman/hip  only  . 

Of  Tlaflered  Floors.  ]  Mr. 
Wing  fays  this  Work  is  worth, 
f the  W  orkman  finding  all  Ma¬ 
terials)  15.  4^.  per  Yard;  but 
the  Workmanfhip  only  from 
4  d.  to  6  d . 

Plaller  may  be  had  at  the 
Pits  for  45.  or  45.  6d .  per 
Load,  or  4^  Hundred  Weight, 
which  will  lay  about  40  Yards 
of  Flooring. 

Of  White  Wajhing.  ]  With 
Size  upon  plaftered  W  alls,  is 
ufually  reckon'd  at  id.  per 
Yard. 

Of  Meafuring.  ]  This  is  u- 
fually  computed  by  the  Yard 
fquare,  as  'Laving  is.  Sec  Fa' v- 
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ing.  But  you  are  to  take  No¬ 
tice,  that  in  meafuring  Parti¬ 
tions,  if  the  Workman  finds 
Materials,  the  Doors  and  Win¬ 
dows  being  meafured  by  them- 
felves,  are  deduced  out  of  the 
whole  ;  as  is  alfo  Part  of  the 
Reft,  for  the  Quarters  in  ren¬ 
dering  Work. 

But  if  the  Workman  does 
not  find  Materials,  he  does  not 
commonly  make  any  Allowance 
for  them,  the  Trouble  of  cut¬ 
ting  and  fitting  the  Laths  being 
accounted  equivalent  to  the 
void  Spaces,  left  for  the  Doors 
and  Windows. 

Nor  is  there  to  be  made  any 
Allowance  in  Cafe  of  Work- 
manfhip  only  (in  rendering)for 
the  Quarters,  Braces,  or  Inter¬ 
ties,  the  Work  being  as  much 
(If  not  more)  than  if  it  were 
all  Plain.  Sec  Target  ing. 

The  Meafuring  of  Plasterers 

Work. 

Plaster  f.rs  Works  are 
chiefly  of  two  Kinds. 

ift.  Lath’d  and  Plaftered 
Work,  which  they  call  Ceiling. 

idly .  Render’d  Work  which 
is  of  two  Sorts,  viz.  upon  Brick 
Walls  or  between  Quarters,  in 
the  Partitions  between  Rooms  $ 
all  which  are  meafured  by  the 
Yard  Square,  or  Square  of 
3  Feet,  which  is  9  Feet. 

if.  Of  Ceiling •  If  a  Ceiling 
be  59  Feet,  9  Inches  long,  and 
14  Feet  6  Inches  broad,  how 
many  Yards  are  contain’d  in 
that  Ceiling  ? 


Multi- 


Multiply  59  Feet,  by  24 
Feet,  6  Inches,  and  the  Pro- 
dufl  will  be  1463  Feet,  10  In- 

F.  I. 

59  9 

24  6 


236 

118 

209  :  10  :  6 
1 8  :  00  :  o 


1463  :  10  :  6 

By  Scale  and  CompaJJes. 

Extend  the  Compares  from 
9  to  59  Feet,  9  Inches,  and 
that  Extent  will  reach  from 
24  Feet,  6  Inches,  to  16  z.  5. 
Yards. 

idly .  Of  Rendering. 
Example.  If  the  Partitions 


ches,  6  Parts,  which  divided 
by  9,  the  Quotient  will  be  17 2 
lards,  5  Feet. 


59-75 

2415 


29875 

23900 

11950 


9)  1463.875 
Anfwer  162  ;  5 

between  Rooms  be  T41  Feet, 
6  Inches  about,  and  1 1  Feet 
3  Inches  high,  how  many  Yards 
do  thole  Partitions  contain  ? 

Multiply  141  Feet  6  Inches, 
by  ir  Feet  3  Inches,  and  the 
ProduCi  will  be  1591  Feet,  10 
Inches,  6  Parrs  $  which  being 
divided  by  9,  will  give  176 
Yards,  7  Feet,  the  Anfwer. 


F.  I. 

141  6 

11  3 


1556  6 

35  4  6 


9)1591  10  6 


Anfwer  176  :  7  o 

Anfwer  176.87 


141.5 

11.25 


70  75 

2830 

1415 

1415 


9)  I591-875 


176.87 

Yards. 


By  Scale  and  CompaJJes  Note  i.  If  there  are  any 

Doors,  Windows  or  the  like  in 
Extend  the  Compafles  from  the  Partitioning,  Deductions 
9  to  141.5,  and  that  Extent  mult  be  nude  for  them, 
will  reach  from  u.2,5.  to  176, 


Note  2.  That  when  Render¬ 
ing  upon  Brick-W  alls  is  mea- 
fured,  no  Dedufhons  are  to  be 
made-  but  when  Rendering 
is  mealured  between  Quarters, 
one  fifth  Part  may  be  very  well 
dedufted  for  the  Quarters, 
Braces  and  Interties. 

Note  3.  Whiting  and  Colour¬ 
ing  are  both  meafured  by  the 
Lard,  as  Ceiling  and  Rendering 
were ;  and  likewife  in  Whiting 
and  Colouring, ,  one  fourth  or  at 
leaft  one  fifth  Part  is  to  be  ad¬ 
ded  ;  as  one  fifth  Part  is  de¬ 
duced  in  Rendering  between 
Quarters^ 

PLAN  [in  Geometry']  is 

PLAIN  >  a  plain  Figure 

PLANE y  or  Surface,  ly¬ 
ing  evenly  betwixt  its  bounding 
Lines  It  is  by  M  elfins  defin’d 
to  be  a  Surface,  from  every 
Point  of  whole  Perimeter,  a 
Right  Line  may  be  drawn  to 
every  other  Point  in  the 
fame. 

As  the  Right  Line  is  the 
fkorteft  Extent  from  one  Point 
to  another;  fo  is  a  4 Plane  the 
fhorteft  Extenfion  between  one 
Line  ond  another. 

Geometrical  PLANE  [in 
TerfpeCtive]  is  a  Plane  Sur¬ 
face,  parallel  to  the  Horizon, 
plac’d  lower  than  the  Eye,  in 
which  the  vifible  Objefis  are 
imagined  without  any  Altera¬ 
tion  ,  except  that  they  are 
fometimes  reduc'd  from  a  great¬ 
er  ro  a  leffer  Size. 

Horizontal  Plane  [in  Ter¬ 
fpeCtive]  is  a  Plane  which  is 
parallel  to  the  Horizon,  and 
which  pafles  thro’  the  Eye,  or 
hath  the  Eye  fuppos’d  to  be 
plac’d  in  it. 


PLANE  of  the  Horopter  [in 
Opticks]  is  that  which  paffes 
through  the  Horopter,  and  is 
perpendicular  to  the  Plane  of 
the  optical  Axes. 

PLANE  * Numbers ,  is  that 
which  may  be  produc’d  by  the 
Multiplication  of  two  Num¬ 
bers  the  one  into  the  other  3 
thus  6  is  a  Plane  Number,  be- 
caufe  it  may  be  produc’d  by  the 
Multiplication  of  3  by  2  •  fo 
likewile  1 5  is  a  Plane  Number, 
becaufe  it  is  produc’d  by  mul¬ 
tiplying  5  by  q,  and  9  is  a  Plane 
Number,  produc’d  by  the  Mul¬ 
tiplication  of  3  by  q. 

PLANE  PROBLEM  [in 
the  M at  hem  at  irk 5]  is  fuch  a 
one  as  cannot  be  folv’d  Geome¬ 
trically  •  but  by  the  Inierfefhon 
either  of  a  Right  Line  and  a 
Circle;  or  of  the  Circumference 
of  tw;o  Circles;  as  having  the 
greater  Side  given,  and  the 
Sum  of  the  other  two,  of  a 
R  ight  angled  Triangle,  to  find 
the  Triangle. 

To  deienbe  a  Trapezium, 
w7hich  H 1  all  make  a  given  Area 
of  four  given  Lines,  and  iuch 
a  Right  Line  can  cut  a  Circle, 
or  one  Circle  another  ;  but  in 
two  Points. 

PL  A  N  E  of  Reflection  [in  Ca¬ 
toptrics.]  is  that  which  paffeth 
through  the  Point  of  Refleflion, 
and  is  always  Perpendicular  to 
the  Plane  of  the  Glafs  or  re- 
flefting  Body. 

PLANE  of  RefraClion ,  is  a 
Surface  drawn  through  the  in¬ 
cident  and  refra&ed  Ray. 

PLANE  Surface ,  is  that 
which  lie  even  between  its 
bounding  Lines  ;  and  as  a 
Right  Line  is  the  fhortert  Ex¬ 
tenfion 
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tenfion  from  one  Point  to  an¬ 
other,  fo  a  plain  Surface  is  the 
fhortell  Extenfion  from  one  Line 
to  another. 

Vertical  Plane,  [in  Opticks 
&c.]  is  a  Plane  Surface  which 
pafTes  along  the  principal  Ray, 
and  confequently  through  the 
Eye,  and  is  Perpendicular  to 
the  Geometrical  Plane. 

Horizontal  Plane  [in  Me- 
chanieks]  is  a  Plane  level  or 
parallel  to  the  Horizon. 

Inclin'd  Plane  [in  Mecloa- 
vicks^\  is  a  Plane  which  makes 
an  Obiquc  Angle,  with  an  Ho- 
rizantal  Plain. 

PLANE  [in  Joinery ,  ] 

is  an  Edg'd  Tool  or  Instrument 
for  paring  and  /having  Wood 
fmooth,  even,  fgc. 

It  confifls  ot  a  Piece  of  Wood 
very  fmooth  at  Bottom,  as  a 
Stock  or  Shaft  •  in  the  middle 
of  which  is  an  Aperture,  thro’ 
which  a  Steel  Edge  or  Chi/fel 
placed  Obliquely  pafTes,  which 
being  very  Sharp,  takes  off*  the 
inequalities  of  the  Wood,  it  is 
Bid  along. 

‘Planes  have  various  Names 
according  to  their  variousForms, 
Sizes  and  Ufes. 

1.  The  Fore- Plane  which 
is  a  very  long  one,  and  is  ufual- 
ly  that  which  is  fir/l  ufed,  the 
Edge  of  its  Iron,  or  ChifTel  is 
not  ground  Streight*  but  Rifes 
with  a  Convex  Arch  in  the  mid¬ 
dle,  to  bear  being  let  the  ran¬ 
ker  :  the  ule  of  it  being  to  take 
off  the  greater  irregularities  of 
the  Stuff,  and  to  prepare  it  for 
the  fmooth ing  Plane. 

2.  The  Jmoothing  Plane  is 
fhort  and  fmall,  its  ChifTel  or 
Iron  being  finer  5  its  ipe  is  to. 
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take  off  the  greater  irregulari¬ 
ties  left  by  the  Fore-plane ,  and 
to  prepare  the  Wood  for  the 
Jointer. 

3.  The  Jointer  is  the  longeft 
of  all  •  its  Edge  being  very 
fine,  and  not  /landing  above  a 
Hair’s  Breadth  :  It  is  ufed  af¬ 
ter  the  Smoothing  Plane,  and  is 
chiefly  defigned  for  /hooting 
the  Edge  of  a  Board  perfectly 
ftrait,  for  jointing  imooth  Ta¬ 
bles,  &c, 

4.  Jhe  Strike  Slock  is  like 
the  Jointer,  but  fhorter  :  Its 
Ufe  is  to  /hoot  fhort  Joints. 

5 .  l*he  Rabbet  Plane  is 
us’d  in  cutting  the  upper  Edge 
of  a  Board,  flrait  or  fquare, 
dowm  into  the  Stuff,  fo  that 
the  Edge  of  another,  cut  after 
the  fame  Manner,  may  join  in 
with  it  on  the  Square  •  it  is 
alio  us’d  in  linking  Facials  in 
Mouldings.  The"  ChifTel  or 
Iron  of  this  Plane  is  full  as 
broad  as  its  Stock,  that  the 
Angle  may  cut  llrait,  and  it 
delivers  its  Shavings*  at  the 
Sides,  and  not  at  the  Top,  like 
the  others. 

6.  T’he  Plow,  a  narrow  R  ab¬ 
bot  Plane,  with  the  Addition 
of  two  Staves,  whereon  are 
Shoulders.  The  Ufe  of  it  is 
to  plow  a  narrow  fquare  Groove 
on  the  Edge  of  a  Board. 

7.  Moulding  Planes;  of 
thele  there  are  various  Kinds, 
accommodated  to  the  various 
Forms  and  Profiles  of  the 
Mouldings;  as  the  round  Plane , 
the  hollow  Plane ,  the  Ogee, 
the  Snipes  Sill,  &c.  which  are 
all  of  feveral  Sizes,  from  half 
an  Inch,  to  an  Inch  and 
half. 
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To  ufe  the  Moulding  ‘Planes 
on  foft  Wood,  as  Deal,  &c. 
They  fet  the  Iron  to  an  Angle 
of  45,  with  the  Bale  or  Socle 
of  the  Plane,  On  hard  Wood, 
as  Box,  £5 *c.  they  fet  the  Iron 
to  an  Angle  of  80  Degrees, 
fometimes  quite  upright. 

To  work  on  hard  Wood,  the 
Edge  or  Bafil  is  ground  to  an 
an  Angle  of  1 8  or  20  Degrees  5 
to  work  on  foft  Wood,  to  an 
Angle  about  12,  for  the  more 
acute  the  Bafil  is,  the  fmoother 
the  Iron  will  cut  *  but  the 
more  obtule,  the  ftronger. 

PLANIMETRY,  is  that 
Part  of  Geometry  which  confi- 
ders  Lines  and  Plain  Figures  $ 
without  any  Confidcration  of 
Heights  or  Depths. 

Tne  Word  is  particularly  re- 
ftrain'd  to  the  meafuring  of 
Planes  or  Surfaces,  in  Oppofi- 
tion  to  Stereometry ,  or  the 
meafuring  of  Solids. 

PLANO  Concave  Glafs  or 
ZenSy  is  that,  one  of  whofe  Sur¬ 
faces  is  Concave,  and  the  other 
Plain. 

The  Concavity  is  here  fup- 
pos’d  to  be  fpherical,  unlefs 
the  contrary  be  exprefs’d. 

PLANO  Convex  Glafs  or 
LenSy  is  that,  one  of  whofe 
Surfaces  is  Convex,  and  the 
other  Plain. 

The  Convexity  of  this  is 
fupp  os’d  to  be  fpherical,  un- 
lels  the  Contrary  be  exprefs’d, 
PLASTER  ?  A  Compofi- 
PLAISTER  i  tion  of  Lime 
fometimes  with  Hair,  fome- 
times  with  Sand,  £S?c.  for  Par¬ 
geting  or  Covering  over  the 
Nakedneffes  of  a  Building. 
PLASTER  qf  Paris>  xs  a 
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Foffil  Stone,  of  the  Nature  of 
a  Lime-Stone,  lerving  to  many 
Purpofes  in  Building,  and  is 
alfo  us’d  in  Sculpture,  in  moul¬ 
ding  and  making  of  Statue^ 
Baflo  Relievo’s,  and  other  De¬ 
corations  in  Architecture. 

It  is  dug  out  of  Quarries,  in 
feveral  Places  near  PariSy 
whence  it  takes  its  Name  5  the 
fineft  of  it  is  that  of  Montin  artre. 

Crude  Plaster  of  Paris , 
is  the  Native  as  it  comes  out 
of  the  Quarry,  in  which  State 
it  is  uscl,  as  Hards  in  the 
Foundation  of  Buildings. 

Burnt  Plaster  is  the  Na¬ 
tive  calcin’d  like  Lime  in  a 
Kiln  or  Furnace,  pulveriz’d  or 
diluted  with  Water  or  other 
Liquid  in  working  it.  In  this 
State  it  is  us’d  as  Mortar  or  Ce¬ 
ment  in  Building. 

It  being  well  fifted  and  re¬ 
duc’d  to  an  impalpable  Pow¬ 
der,  it  is  us’d  in  making  Fi¬ 
gures  in  Sculpture. 

PLASTICE  or  Plaftic  Art , 
a  Branch  of  Sculpture,  being 
the  Art  of  forming  Figures  of 
Men  and  other  Animals,  in 
Plafter,  Clay*  Stuc,  &c. 

It  is  not  only  comprehended 
under  Sculpture,  but  is  indeed 
Sculpture  it  felf-  but  with  this 
Difference,  that  the  Plafterer 
or  Plaftee  (by  his  Plaftic  Art ) 
makes  Figures  by  Additions, 
but  the  Carver  by  Subtraction, 
whereupon  Michael  Angelo 
was  wont  to'fay  (  pleafantly  ) 
that  Sculpture  was  nothing  but 
a  Purgation  of  Superfluities  ; 
for  take  away  from  a  Piece  of 
Wood  or  Stone,  all  that  is  fu- 
perfluous,  and  the  Remainder 
is  the  intended  Figure. 
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The  Plafic  Art  is  now 
chiefly  us’d  among  us  in  Fret- 
Work  Ceilings;  but  the  Ita¬ 
lians  apply  it  to  the  Mantlings 
of  Chimneys  with  great  Fi¬ 
gures,  a  cheap  Piece  of  Mag¬ 
nificence,  and  almoft  as  dura¬ 
ble  within  Doors,  as  harder 
Forms  in  fhe  Weather. 

PLAT-BAND  [in  Archi¬ 
tecture']  fays  M.  Perrault  is 
any  flat  fquare  Moulding,  hav¬ 
ing  leisProjeflure  than  Height; 
fuch  are  the  Faces  or  Falcias  of 
an  Architrave,  and  the  ‘Plat- 
Bands  of  the  Modillions  of  a 
Cornice. 

Th etc  Plat-Bands  are  ordi¬ 
narily  crofs’d  with  Bars  of  Iron, 
when  they  have  a  great  Bear¬ 
ing*,  but  it  is  much  better  to 
eafe  them  by  Arches  of  Dif- 
charge  built  over  them. 

PLAT-BANDS  of  Flutings 
are  the  Lilts  or  Fillets  between 
the  Flutings  of  the  Ionic,  Co¬ 
rinthian  and  Compojite  Columns, 
they  are  each  in  Breadth  \  of 
the  Flute. 

Plat-Bands  are  alfo  a  Iquare 
Moulding,  fet  at  the  End  of 
the  Architrave  of  the  fDoric 
Order. 

The  Plat-Band  is  fignified 
by  Vitruvius  by  the  Words, 
Fafcia ,  T’cenia  and  Corf  a. 

PLAT-FORM  [  in  Archi¬ 
tecture^  is  a  Row  of  Beams 
which  lupport  the  Timber 
Work  of  a  Roof,  and  lie  on 
the  Top  of  the  Wall,  where 
the  Entablature  ought  to  be 
rais’d. 

The  Term  is  alfo  us’d  for  a 
kind  of  Terras  Walk  or  even 
Floor  on  the  Top  of  a  Build¬ 
ing;  from  whence  we  may  take 
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a  fair  Profpe£l  of  the  adjacent 
Country. 

So  an  Edifice  is  faid  to  be 
cover’d  with  a  Platform  when 
it  is  flat  at  Top,  and  has  no  ar¬ 
ched  Roof  or  Ridge. 

Platform  is  fometimes  us’d 
to  fignify  the  Ichnography  or 
Draught  of  the  Ground-Plot 
of  an  Houfe. 

Moll  of  the  Eaftern  Build¬ 
ings  are  covered  whh  Plat¬ 
forms,  as  alfo  were  thofe  of  the 
Ancients.  Ctefar  is  laid  to  have 
been  the  firlt  among  the  Ro¬ 
mans  who  obtain’d  leave  to 
build  his  Houfe  with  a  Ridge 
or  Pinnacle. 

PLATFOND  is  a  French 
Word,  us’d  for  the  Ceiling  or 
Roof  of  a  Chamber  or  other 
Room.  The  fame  as  Soffit, 
PLATON1CK  BODIES, the 
fame  that  are  otherwife  call’d 
Regular  Bodies, 

PLINTH  [in  Architecture] 
is  a  flat  fquare  Piece  or  Table 
in  Form  of  a  Brick  (from 
in  Gr.  fignifying  a  Brick)  under 
the  Mouldings  of  the  Bafes  of 
Columns  and  Pedeftals. 

It  is  us’d  as  the  Foot  or 
Foundation  of  Columns,  feem- 
ing  to  have  been  originally  in^ 
tended  to  prevent  the  Bottom 
of  the  Primitive  wooden  Pillars 
from  rotting. 

The  Plinth  of  a  Statue  is  a 
Bafe  or  Stand ,  either  flat, 
round  or  fquare,  ferving  to 
fupport  a  Statue. 

Plinth  of  a  Wall  is  a  Term 
us’d  by  Bricklayers  for  two  or 
three  Rows  of  Bricks,  which 
advance  out  from  the  Wall,  or 
it  is  us’d  in  the  General  for 
every  flat,  high  Moulding,  fervr 
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5ng  in  a  Front  Wall  to  mark 
the  Floors,  or  to  fuftain  the 
Eaves  of  a  Wall,  and  the  Lar¬ 
mier  of  a  Chimney. 

Vitruvius  calls  the  ‘fufcan 
Abacus  Plinth,  on  Account  of 
the  Refemblance  it  bears  to  a 
Brick  :  It  is  alfo  call’d  Orlo. 

PLUMB  LINE,  a  Naipe 
given  by  Artificers  to  a  ‘Per¬ 
pendicular,  it  is  thus  call'd,  be- 
caufe  ufuallv  defcrib’d  by 
Means  of  a  Plummet. 

PLUMBERY,  See  Lead . 

PLUMMET  7  is  an  In- 

PLUMB  RULES  ftru- 

PLUMB  LINE  $  ment 
us’d  by  Carpenters ,  Mafons  , 
to  draw  Perpendiculars  withal, 
in  Order  to  judge  whether 
Walls,  &c.  be  upright  Planes, 
horizontal  and  the  like. 

it  is  thus  call’d  from  Plum- 
hum ,  1.  e.  a  Piece*  of  Lead,  fa¬ 
ttened  to  the  End  of  a  Thread 
or  Chord. 

Sometimes  the  String  de- 
fcends  along  a  wooden  Ruler, 
£$c.  rais’d  perpendicular  on 
another ;  in  which  Cafe  it  be¬ 
comes  a  Level. 

POINT  [in  Geometry ]  is 
that  which  is  fuppos’d  to  have 
neither  Breadth,  Length  nor 
Thicknefs  $  but  to  be  indi- 
vifible. 

1.  The  Ends  or  Extremities 
of  Lines  are  Points. 

2.  If  a  Point  be  fuppos’d  to 
be  mov’d  any  Way,  it  will  by 
its  Motion  deicribe  a  Line, 

POINT  [in  Pcrfpettive ]  is 
a  Term  us’d  for  various  Parts 
or  Places,  with  Refpeft  to  the 
Perlpettive  Plane. 

Objefiive  POINT,  is  a  Point 
pn  a  Geometrical  Plane,  whofe 
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Reprefentation  is  required  on 
the  Peripe&ive  Plane. 

POINT  of  Concourfc  ?  [in 
POINT  of  Concurrence  $  Op- 
ticks']  is  that  Point  where  the 
vifual  Rays,  being  reciprocal¬ 
ly  inclin’d,  and  iutficiently  pro¬ 
longed,  meet  together,  are  u- 
nited  in  the  middle,  and  crofs 
the  Axis.  This  Point  is  moll 
ufually  call’d  the  Focus ,  and 
fomenmes  the  Point  of  Con¬ 
vergence. 

POINT  of  Difperfion,  is 
that  wherein  the  Rays  begin 
to  diverge,  which  is  ufually 
call’d  the  Virtual  Focus . 

POINT  of  Incidence  is  a 
Point  on  the  Surface  of  a  Glafs 
or  other  Body,  wherein  a  Ray 
of  Light  fills;  and  as  lome 
exprefs  it,  is  that  Point  of  a 
Glals  from  which  a  Ray  parrs 
after  its  Refradlion,  and  when 
it  is  returning  into  the  rare  Me¬ 
dium  again. 

POINT  of  View,  with  Re- 
fpe£l  to  Building,  £fc.  is  a 
Point  at  a  certain  Difiance  from 
a  Building  or  other  Obje£l, 
wherein  the  Eye  has  the  moil 
advantageous  V lew  or  Profpeft 
of  the  lame. 

This  Point  is  ufually  at  a 
Diftance  equal  to  the  Height 
of  the  Building,  as  for  Infiance. 
To  examine  with  Judgment 
the  whole  of  the  celebrated 
Church  of  the  Invalids  at  Pa¬ 
ris ,  a  Perfon  mull  not  Hand  at 
above  340  Foot  difiant  from  it, 
which  is  pretty  near  its  Height. 

To  be  able  to  judge  of  the 
Ordonnance  of  its  Facade  and 
Frontilpiece,  and  the  Regula¬ 
rity  of  its  Order,  the  Eye 
ihould  be  as  far  off  as  the 
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Frontifpiece  is  high,  viz.  tab 
Foot. 

But  to  examine  the  CorreCt  - 
nefs  of  its  Profiles,  and  the 
Spirit  of  its  Ornaments,  the 
Eye  Ihould  only  be  diilant  the 
Height  of  the  Doric  Order, 
which  is  about  40  Foot;  if  it 
be  nearer,  the  Parts  being  too 
much  fhorren’d ,  will  appear 
out  of  Proportion. 

A  vague  or  indeterminate 
Point  has  a  different  EfleCl 
from  the  P oint  of  View ,  in 
that,  in  looking  at  a  Building 
from  an  indeterminate  Pointy 
the  Eye  can  only  form  an  Idea 
of  the  Magnitude  of  its  Mafs, 
by  comparing  it  with  other 
Buildings  adjacent  to  it. 

POINT  of  Reflection,  is  a 
Point  on  the  Surface  of  a  Glafs 
or  other  Body,  whence  a  Ray 
is  reflected. 

POINT  of  Refraction ,  is  a 
Point  in  the  Surface  of  a  Glafs 
or  other  reflecting  Surface, 
uBerein  the  Refraction  is  ef¬ 
fected. 

P01TRAL,See  Architrave. 
POLYGON  [in  Geometry ] 
A  term  in  the  General  fignify- 
ing  any  Figure  of  many  Sides 
and  Angles,  tho’  no  Figure  is 
call  d  by  that  Name,  except  it 
have  more  than  four  or  five 
Sides. 

If  the  Sides  and  Angles  be 
equal,  the  Figure  is  call’d  a 
Regular  Polygon.  Polygons 
are  diftinguilh’d  according  to 
the  Number  of  their  Sides  • 
thofe  of  five  Sides,  are  call’d 
Pentagons,  thofe  of  6,  Hexa¬ 
gons,  thole  of  feven,  Heptagons , 
thole  of  eight,  O  Cl  agon  s,  &c. 

Euclid  demonltrates  thele 
which  follow. 
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*■ 'Every  Polygon  may  be 
divided  into  as  many  Trian* 
gles  as  it  has  Sides. 

2.  The  Angles  of  any  Po¬ 
lygon  taken  together,  will  make 
twice  as  many  Right  ones,  ex¬ 
cept  4,  as  the  Figure  has  Sides, 

?  Every  Polygon  circum- 
fenb  d  about  a  Circle,  is  equal 
to  a  ReCtangled  Triangle,  one 
of  whofe  Legs  fhall  be  the 
Radius  of  a  Circle,  and  the 
other  the  Perimeter  or  Sum  of 
all  the  Sides  of  the  Polygon 
POLYGRAM  is  a  GeonW 
trical  Figure,  confiding  of  ma¬ 
ny  Lines. 

POLYHEDRON  [in  Geo¬ 
metry']  is  a  Body  comprehend¬ 
ed  under  leveral  Faces  or  Sides  - 
fuch  are  all  the  five  Regular 
Bodies. 

POLYHEDRON  [in  Op- 
ticks J  is  a  Glafs  or  Lens ,  com 
filling  of  feveral  plain  Surfa¬ 
ces,  dispos  d  into  a  Convex 
Form,  popularly  call’d  a  Mul¬ 
tiplying  Glafs. 

POLYHEDROUS  FI¬ 
GURE  [in  Geometry  ]  is  a 
Solid  contain’d  under,  or  com 
filling  of  many  Sides,  which  if 
they  are  regular  Polygons,  all 
fimilar  and  equal,  and  the  Bo¬ 
dy  be  infcnbable  within  the 
Surface  of  a  Sphere,  ’tis  then 
call’d  a  Regular  Body. 

POLYOPTRUM  [in  Op- 
ticks]  a  Glafs  through  which 
ObjeCls  appear  multiply’d,  but 
diminifh’d.  It  difters  both  in 
StruClure  and  Phenomena. 

POLYSCOPES  or  multi¬ 
plying  Glafles,  are  fuch  as  re- 
prefent  to  the  Eye  one  ObjeCt 
as  many. 

PORCH  [in  Architecture ] 

a 
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ft  kind  of  Veftible  fupported 
by  Columns,  much  us’d  at  the 
Entrance  of  the  ancient  Chur¬ 
ches. 

In  the  ancient  Architefture 
*Porch  was  a  Veftible  or  Difpo- 
fitionof  inful  ate  a  Columns,  u- 
iually  crown’d  with  a  Pediment, 
forming  a  Covert  Place  before 
the  principle  Door  of  either  a 
Temple  or  Palace. 

When  they  had  four  Co¬ 
lumns  in  Front,  they  were 
call’d  Letraflyles ,  when  6,  Hex - 
aftyles  $  when  8,  Offoftyles  $ 
when  10,  2 )ecajtyles>  &c. 

PORIME?  [in  Geometry ] 

PORIMA5  is  a  Theorem 
or  Propofition,  lb  eafy  to  be  de- 
monftrated,  that  it  is  almoft 
Self-evident,  as  that  a  Chord 
is  all  of  it  within  the  Circle. 

And  on  the  Contrary,  they 
call  that  an  Aporime ,  which  is 
fo  difficult  as  to  be  almoft  im- 
poffible  to  be  demonftrated; 
as  the  fquaring  of  any  aflign’d 
Portion  of  Hippocrates's  Luries 
was  till  lately. 

PORISTICK  Method  [in 
JMatbematicks]  is  that  which 
determines  when,  by  what  W  ay, 
and  how  many  different  Ways 
a  Problem  may  be  refolv’d. 

PORPHYRY,  a  precious 
kind  of  Marble,  of  a  brownilh 
red  Colour,  frequently  mter- 
fpers’d  with  white  Stains,  an¬ 
ciently  brought  from  Egypt, 
and  exceeding  all  other  in  hard- 
net's. 

The  Art,  which  the  Ancients 
had,  of  cutting  ‘Porphyry,  fee  ms 
to  be  intirely  loft.  And  indeed 
it  is  hard  to  conceive  what  kind 
of  Tools  they  muft  have  us’d 
for  fafhioning  of  thefe  large 


Columns,  and  other  Wrorks  in 
Porphyry,  found  in  the  City  of 

Rome . 

One  of  the  moft  confidera- 
ble  Pieces  that  now  remains  in¬ 
tire,  is  a  Tomb  of  Confiantia, 
Daughter  of  the  Emperor  Con - 
fiantine ,  in  the  Church  of  St. 
Agnes,  without  the  Walls  $ 
commonly  call’d  the  Tomb  of 
Bacchus,  becaufe  of  ieveral 
Boys  reprefented  upon  it  play¬ 
ing  among  the  Vine  Leaves. 
And  that  of  Appollo ,  and  the 
Bulls  of  iz  Emperors,  all  of 
i Porphyry ,  in  the  Palace  of  the 
liiilleries. 

Some  of  the  ancient  Pieces 
feem  $to  have  been  wrought 
with  a  Chiffel,  others  with  the 
Saw,  others,  with  Wheels,  and 
others  ground  by  Degrees  with 
Emery. 

Yet  the  modern  Tools  will 
fcarce  touch  * Porphyry ,  fo  that 
it  may  be  concluded,  either 
that  the  Ancients  had  the  Se¬ 
cret  of  tempering  Steel  better 
than  we  now  have,  or  that  as 
fome  imagine,  they  had  the 
Art  of  loftening  the  ‘Porphyry . 
But  it  is  rather  more  proba¬ 
ble,  that  Time  and  the  Air 
have  contributed  to  increafe  its 
hardnels. 

Mr.  Addifon  informs  us,  he 
faw  a  Workman  in  Rome ,  em¬ 
ploy’d  in  the  cutting  of  Por - 
phyry  5  but  his  Advances  were 
exceeding  flow,  and  almoft  in- 
fenfible. 

The  only  Way  the  Italian 
Sculptors  have  of  working  the 
Pieces  of  old  Porphyry  Co¬ 
lumns  that  are  ftill  remaining 
(for  the  Porphyry  Quarries 
are  long  fince  loft)  is  with  aBrafs 


P  o 


P  o 

Saw  without  any  Teeth.  With 
this  together  with  Emery  and 
Water,  they  rub  and  wear  it 
with  infinite  Patience. 

Many  Perfons  have  endea¬ 
voured  to  retrieve  the  ancient 
Art,  particularly  Leon  Saptifla 
Alberti ,  who  learching  after 
the  neceffary  Temper,  'tells  us 
he  found  Goat's  Blood  the  beft 
of  any  ‘  but  yet  even  this  a- 
vail’d  but  little;  for. in  work¬ 
ing  with  Chiflels  tempered 
herein,  Sparks  of  Fire  came 
more  plentifully  than  Pieces  of 
the  Stone. 

By  this  Means  Sculptors 
were  able  to  make  a  flat  or 
oval  Form;  but  could  never 
attain  to  the  making  any  Thing 
like  a  Figure. 

It  is  indeed  reported  that 
Cofmo  de  Aiedici,  in  the  Year 
1555,  diftill'd  a  Water  from 
certain  Herbs,  by  the  Help  of 
which  his  Sculptor,  Francifco 
jfndda  gave  his  Tools  fuch  an 
admirable  Hardnefs,  that  he 
perform'd  lome  fine  Works 
with  them  ;  particularly  our 
Saviour's  Head  in  Demi-Re- 
HevOy  Cofmo's  Head,  and  his 
Dutchefles.  Even  the  very 
Hair  and  Beard,  which  were 
very  well  done,  how  difficult 
foever  it  was  •  fo  that  there  is 
nothing  betrer  in  all  the  Works 
of  the  Ancients  :  but  the  Se¬ 
cret  feems  to  have  died  with 
him. 

The  French  have  lately  found 
out  another  Method  of  cutting 
■ Porphyry ,  viz.  with  an  Iron 
Saw  without  Teeth,  and  Gres, 
or  a  kind  of  Free-Stone,  pul¬ 
veriz’d  and  Water. 

The  Authors  of  this  Inven¬ 


tion,  pretend  they  could  per¬ 
form  the  whole  Contour  of  a 
Column  hereby,  had  they 
Matter  to  work  on. 

PORT  A  L ,  [in  Architec¬ 
ture ]  a  little  Iquare  Corner  of  a 
Room,  cut  off  from  the  reft  of 
the  Room,  by  Wainlcot  5  fre¬ 
quent  in  the  antient  Buildings; 
but  now  dnus’d. 

It  is  alfo  us’d  for  a  little 
Gate,  where  there  are  2  Gates 
of  a  different  Bignefs:  It  alfo 
fonietimes  fignifies  a  kind  of 
Arch  of  Joiners  Work  before  a 
Door. 

PORT  AIL,  [  in  Architec¬ 
ture ]  fignifies  the  Face  or  Fron¬ 
tispiece  of  a  Church,  view’d  on 
the  Side  ,  wherein  the  great 
Door  is ;  Alfo  the  great  Door 
of  a  Palace,  Caftle  g&r. 

PORTICO,  [  in  Architec¬ 
ture ]  is  a  kind  of  Gallery  built 
on  the  Ground  ;  or  a  Piazza 
encompals’d  with  Arches,  fup- 
ported  by  Columns,  where  Peo¬ 
ple  walk  under  covert. 

The  Roof  is  commonly  vaul¬ 
ted.  This  was  by  the  Antients 
call’d  Lacunar. 

Altho'  the  Word  ‘Portico  be 
deriv’d  from  i Porta  i .  e.  a  Gate 
or  Door,  yet  it  is  apply’d  to  any 
Difpofition  of  Columns  which 
form  a  Gallery;  without  any 
immediate  relation  to  Doors  or 
Gates. 

The  moft  celebrated  Porti¬ 
co’s  of  Antiquity  were  thofc 
of  Solomon’s  Temple,  which 
form'd  the  Atrium  and  encom- 
pafs’d  the  Sanctuary  ;  that  of 
Athens ,  built  for  the  People  to 
divert  themfelves  in;  and  where¬ 
in  the  Philolophers  held  their 
Deputations  and  Converfations, 
which 
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which  was  the  Occafion  of  the 
Greek  Stoicks  of  no.  Gr.  a‘ Porti¬ 
co  :  and  that  of  Pompey  at  Rome , 
ere&ed  merely  for  Magnifi¬ 
cence^  confiding  offeveral  Rows 
of  Columns,  l'upporting  a  Plat¬ 
form  of  vaft  Extent,  a  Defign 
of  which  Serlio  prelents  us  with 
in  his  Antique  Buildidgs. 

Among  the  Modern  'Porticos 
the  moft  celebrated  is  the  Prcz- 
za  of  St.  cPeter  of  the  Vatican-, 
that  of  Covent  Garden,  the  W  ork 
of  Inigo  Jones,  is  alio  much  ad¬ 
mired. 

M.  LeClercfnys, tho’  we  have 
but  few  Inftances  of  Arches  or 
Porticos  fupported  by  Columns, 
yet  nothing  hinders  but  that 
they  may  be  us’d  where  the 
.Architecture  is  not  requir’d  to 
be  very  Itrong ,  as  in  a  plain  open 
Gallery,  ferving  for  a  Paliage 
or  Communication  between  two 
Parts  of  an  Houfe,  or  where 
*tis  defired  to  have  a  llight  Ter- 
rafs  in  the  Front  of  a  Building 
and  a  Gallery  or  Portico  un¬ 
derneath. 

In  a  Portico  of  this  Kind,  he 
would  have  nothing  but  the  Ar- 
chivoltc  upon  the  Column  •  the 
Corniche  ihould  be  plac’d  over 
the  Archivolre. 

PORTRAIT,  i  [in 
PORTRAITURE,  £  Pain¬ 
ting]  the  Reprefentation  of  a 
Perfon  and  cfpecially  a  Face 
done  from  the  Life. 

PORTLAND  Stone ,  Slabs 
of  Portland  Stone  (ready  po- 
lifh’d  for  Chimney  Foot  Paces) 

}  S.  8  d.  per  Foot  fuperficial.  It 
is  a  Stone  much  us’d  in  Build¬ 
ing,  and  much  fofter  and  whiter 
than  Purbeck. 

PORT-NAILS,  fee  Nails. 
POSTS,  [in  Building]  pret¬ 


ty  big  Pieces  of  Timber,  plac’d 
upright  in  Houfes  i$c. 

PRINCIPAL  Posts,  are  the 
Corner  Ports  of  a  Houfe,  and 
the  Ports  fram'd  into  Breflum- 
mers,  between  the  principal 
Prick  -  Pofts  tor  rtrengthening 
the  Carcals  of  a  Houle. 

A  Method  of  Preferving 
Pojls  ]  It  is  a  very  excellent 
Method  of  preferving  Ports 
from  rotting,  to  burn  the  Ends 
of  them  that  are  to  be  fet  into 
the  Ground. 

POST  and  Rail,  fee  Fen¬ 
cing  and  Paleing. 

POUND  NAILS,  fee  Nails. 
POU DERINGS,  [in  Archi¬ 
tecture  ]  a  Term  lometimes 
us  d  for  Devices,  in  filling  up 
vacant  Spaces  in  carv’d  Work. 
PRICK-POST,  fee  Pofts. 
POWERS,  [  m  Mecha- 
nicks]  is  whatever  can  move  a 
heavy  "Body ,  and  is  therefore 
call  d  the  moving  Force ,  thus 
W eighths  a  Power  in  Reference 
to  a  heavy  Body,  which  it  may 
move. 

Power  is  twofold ,  that  is, 
either  animate  as  the  Power  of 
Men  ,  Horie  &c,  in  pulling, 
drawing  or  inanimate ,  as 
the  fpecifick  Gravity  of  a  Bo¬ 
dy  of  Gold,  Iron,  Stone,  Wa¬ 
ter  as  one  Pound  two 

Pounds  tftc  of  Weight. 

The  Quantity  ot  Power  is  e- 
ftimated  by  the  Quantity  of 
W  eight  of  the  Body  w'hicn  it 
fulfains,  that  is,  when  a  Power 
fufta  ins  twice  or  thrice  its  own 
W' eight  •  then  we  fay  that  that 
Power  is  double  or  triple  that 
W  eight  w  hich  it  doth  luftain. 

2.  The  Manner  of  applying 
a  Power  to  a  J.ever  may  be  im- 
mediatly  on  the  Lever ,  as  the 
W?  eight 


Weight  E  laid  on  the 
the  Lever  G  F. 

End  of 

cr\ 

ti#  I> 

E 

F  A 

G 

Or  at  fome  Distance  from  it, 
as  the  Weight  D  hung  on  the 
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Point  C,  by  Means  of  the  Chord 
D  C  and  that  right  Line  in  which 
a  Power  or  heavy  Body  endea¬ 
vours  to  move  in,  is  call’d  the 
Line  of  Direction  of  that  Body  : 
So  C  I  is  the  line  of  Dire£lion 
ot  the  Body  D,  and  A  Z  of  the 
Weight  I. 
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The  real  Application  of  a  by  the  line  of  Direction  E  B 
* Power  to  *  Lever  is  that  An-  and  the  Lever  A  B  is  the  Ap- 
gle,  which  is  conftituted  by  a  plication  of  the  Power  E :  So 
Lever  and  Line  of  Direction  likewife  are  the  Angles  ABF 
at  their  Point  of  meeting:  thus  and  A  B  G  Applications  of  the 
the  Angle  ABE  conltituted  Lowers  F  ana  G. 


The  Power  F,  which  is  ap~  dicular  to  the  Lever  A  B; 
ply’d  to  the  Lever  B  at  Right  L'he  Lroof. 

Angles,  hath  the  greateft  Ef-  I.  The  Diftance  of  a  Weight, 
fe£i,  not  only  of  the  other  two  or  a  Power  from  the  Fulcrum 
Powers  E  and  G,  but  of  all  is  the  neareft  Diftance  con- 
others  that  are  not  Perpen-  tain’d  between  the  Filler  UM  and 
Vol.  II  M  the 


the  Line  of  Diredion ;  that  is,  Line  of  Diredion  B  F  of  the 
it  is  a  Right  Line  or  Perpen-  Power  E,  whofe  Angle  C  B  F 
dicular  let  fall  from  the  Ful-  is  a  Right  Angle,  it  is  evident 
crum  upon  the  Line  of  Direc-  that  if  the  Power  F  be  remov’d 
tion,  as  C  F  on  the  Line  of  to  G,  then  the  Angle  C  B  G 
Diredion  B  E.  will  be  an  obtufe  Angle. 

2.  If  you  defcribe  the  Arch  And  feeing  that  when  any 
F  B,  on  C,  with  the  Radius  Right -lin’d  Triangle  hath  one 
C  F,  it  is  evident  that  CK  is  of  its  Angles  obtufe,  the  Sum 
left  than  C  B,  and  the  Point  K  of  the  other  two  muft  be  lefs 
is  nearer  to  the  Fulcrum  C  than  than  a  Right  Angle  •  becaufe 
the  Point  B;  and  fince  that  the  the  Sum  of  all  the  three  An- 
farther  the  Power  is  apply’d  gles  taken  together,  are  always 
from  the  Fulcrum ,  the  greater  equal  to  two  Right  Angles,  or 
Force  it  will  have:  Thence  it  180  Degrees. 


is  evident  that  the  Power  F, 
which  ads  upon  the  Part  of 
the  Lever  B,  muft  have  great¬ 
er  Force  than  ihe  Power  E, 
whofe  Diftance  from  the  Ful¬ 
crum  is  =  C  K,  which  is  lefs 
than  C  B. 

But  if  it  fhall  be  fuppos’d 
from  hence,  that  the  Idler  the 
Angle  of  Application  is,  the 
greater  the  Power  muft  be  in¬ 
creas’d  to  become  equal  to  the 
Power  F,  and  that  the  greater 
the  Angle  of  Application  is 
made,  as  the  Angle  C  B  G,  the 
leffer  the  Force  is  requir’d  to 
be  equal  to  the  Power  F. 

I  anfwer  that  the  firft  Sup- 
pofition  upon  the  Powers  ap¬ 
ply’d  with  Angles  acute  is  right  • 
but  the  Suppofition  of  the  Ob¬ 
tufe  Angles  requiring  a  lefler 
Force  to  equalize  F  is  falfe, 
which  I  ihall  prove  as  follows. 

1.  It  has  been  faid  already, 
that  the  Diftance  of  a  Power 
from  t\icFulcrum^s  aRight  Line 
or  Perpendicular,  let  fall  from 
the  Fulcrum  upon  the  Line  of 
Diredion. 

2.  Since  the  Lever  C  B  .is 
the  Perpendicular  it  felf  to  the 


.  3.  Row  the  Angle  C  B  G, 

being  an  obtufe  Angle,  it  is 
impoffible  that  a  Line  can  be 
drawn  from  the  Fulcrum  C  to 
the  Line  of  Diredion  B  G,  and 
to  be  perpendicular  to  it  too. 

But  to  fupply  this  Defed, 
you  muft  continue  on  the  Line 
of  Diredion  G  B,  through  the 
Point  of  Application  B,  up¬ 
wards  towards  H*  and  then  if 
a  Perpendicular  be  let  fall 
from  the  Fulcrum  C,  to  the 
continued  Line  of  Diredion  B 
H,  it  will  cut  the  Line  B  H  in 
H,  then  C  K. 

4.  If  the  Diftance  of  the 
Power  G  from  the  Power  F 
be  equal  the  Diftance  of  the 
Power  E  from  the  Powder  F, 
then  will  the  Perpendicular  G 
H  be  equal  to  the  Perpendicu¬ 
lar  C  E,  and  therefore  the 
Power  apply ’d  at  G,  whofe  ob- 
tufe  -Angle  C  B  G  exceeds  the 
Right  Angle  C  B  F,  as  much 
as  the  acute  Angle  C  B  E  is 
lefs  than  the  Rigftt  Angle  C  B  F 
is  equal  in  Force  to  the  Power 
E,  and  both  left  in  Force  than 
the  Power  E,  which  was  to  be 
demonftrated. 


Hence 


Hence  it  is  evident,  that  if 
the  Power  G  was  to  thruft  or 
prefs  at  H  on  B,  its  Force  would 
be  the  very  fame,  as  when 
pulling  at  G,  and  that  when 
Workmen  apply  their  Strength 
to  raife  up  heavy  Weights, 
they  fhould  always  endeavour 
to  apply  the  fame  as  near  to  a 
Right  Angle  with  a  Lever,  as 
they  poiTibly  can. 

Queflion,  Has  not  a  Power 
as  P,  being  hung  clofe  to  the 
Lever  A  D,  a  greater  Force 
than  when  hung  on  the  lame 
Point  D  at  the  End  of  a  long 
Cord  ox  Line,  as  the  Weight 
E  ? 
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Jlnfvcer.  No?  I  the  Bodies 
P  and  E  are  equal,  the  Body 
E  will  have  the  lame  Force  as 
the  Body  P,  and  if  the  Gravity 
or  Weight  of  the  Cord  be  con- 


fidered  and  added  to  it,  it  will 
have  a  greater  Force  than  the 
Body  P,  for  were  the  Weight  E 
to  be  fuftain’d  by  the  End  of 
the  Gord  at  D,  both  theirW  eights 
mull  be  iuftain’d  at  the  fame 
Time. 

As  to  the  natural  Defcent  of 
heavy  Bodies  and  of  their  Line 
of  Direction,  in  which  they  en¬ 
deavour  to  defcend, 

A  heavy  Body  naturally  de- 
feends  to  the  lowed:  Place  it 
can  go,  provided  that  its  De¬ 
fcent  is  not  oppos’d  by  any  o- 
ther  heavy  Body. 

And  as  all  the  Parts  of  J3&- 
mogeneous  Bodies  have  an  equal 
Preffure  about  their  Centres  of 
Gravity,  therefore  the  chief 
Endeavour  of  Bodies  to  de¬ 
fcend,  is  made  by  the  Defcent 
of  their  Centres  of  Gravity. 

For  if  the  Centre  of  Gravity 
of  a  Body  do  not  defcend,  but 
remain  fix’d,  the  whole  Body 
will  remain  fix’d  alfo;  becaufe 
it  is  to  the  Centre  of  Gravity, 
that  all  the  Parts  of  the  Body 
have  a  dole  Adherence. 

Hence  it  is  plain,  that  the 
inclin’d  Body  C  D  B  A  cannot 
fall  towards F,  which  it  inclines 
to,  becaufe  its  Centre  of  Gra- 
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vity  E,  muff  be  obliged  to  af- 
cend  and  pafs  through  the  Arch 
M  a  E  P, 
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E  P,  which  it  cannot  Jo,  the  Therefore  it  is  evident,  that 
Part  or  Quantity  G  C  A  B  If  and-  nc>  fuch  Body  can  defeend, 
ing  over  the  Bafc,  wherein  the  *when  the  Line  of  Direction  or 
Centre  ot  Gravity  is,  being  Centre  of  Gravity  doth  not  ex- 
greater  than  the  inclining  Part  ceed  the  Extremes  of  the  Bah 
GUA,  B  A. 
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And  cn  the  Contrary,  when  This  is  the  Caule  why  a  Bali 
the  Centre  of  Gravity  of  an  or  Sphere,  whole  Bafe  is  a 
inclin’d  Body,  as  E  exceeds  Point  only, rolls  eafily  on  a  plain 
the  Limits  of  the  utmoft  Per-  Superficies,  by  a  gentle  Force, 
pendicular,  as  G  A,  where-  The  Law  of  Mechanicks  is 
by  the  Part  Handing  over  the  obferv’d  by  every  Animal,  in 
Bafe  G  B  A  is  lelfer  than  their  rifing  and  Handing,’  to 
the  inclining  Part  G  A  C  1)  :  prevent  their  falling;  as’  for 
Then  l'uch  Bodies  will  fall,  for  Example  in  human’  Bodies 
the  Centre  of  Gravity  E,  hav-  when  we  are  to  rile  from  a  Seat 
ing  A  for  its  Centre,  will  freely  we  naturally  bend  our  Bodies 
defeend  in  the  Arch  E  F.  forward,  fo  as  to  caufe  the  Line 

Now  ’tis  very  plain,  that  to  of  Diredion  of  our  Bodies  to 
have  a  Body  remain  Hedfafl  pafs  through  our '  Feet,  upon 
upon  its  Bafe,  and  not  in-  which  wc  bear  our  felves  when 
din’d,  the  Line  of  Direction  we  begin  to  afeend. 
muH  of  Necefiity  fall  in  fbmc  Now  from  the  preceedin"  it 
Part  of  the  Bale  of  the  laid  follows,  that  the  wider  'the 
Body,  or  otherwife  it  will  na-  Bafe  of  any  Body  is,  the  eafier 
rurally  fall.  it  will  fupport  it  lclf,  becaule 

Whence  it  follows,  that  the  then  the  Line  of  Direction 
lefier  the  Bafe  of  any  upright  cannot  go  out  of  the  Bafe  with- 
Body  is,  the  eafier  it  will  move  out  greater  Force. 

°ut  of  its  Pofition;  becaule  the  This  being  well  underfiood, 
lcafi  Change  is  capable  of  mov-  will  be  of  very  great  Service  to 
ing  the  Line  of  Dire&ion  out  Painters,  Carvers  and  Statua- 
o f  its  Bale.  ries,  in  giving  their  Figures 

fuch 


fuch  Poitures  as  are  agreeable 
to  Nature  5  as  alfo  toMafons, 
Bricklayers,  &c.  m  proportion¬ 
ing  the  Thicknefs  of  Walls, 
according  to  their  feveral 
Heights  requir’d. 

It  is  worthy  Notice,  that  all 
the  Powers  or  Bodies  produc’d 
are  fuch  as  equipoile  each  other, 
or  are  equal  in  Power  to  each 
other,  according  to  their  feve¬ 
ral  Ratio’s.  And  therefore, 
Take  Notice,  that  when  a 
Power  can  fuftain  a  Weight, 
by  the  Means  of  any  Ballance, 
Lever,  ££?£.  a  Power  greater, 
as  little  as  can  be  imagin’d,  will 
ovcr-poilc,  or  caufe"  the  laid 
Weight  to  rife. 

Likewife  take  Notice,  that 
the  Yv  eight  of  the  Levers,  Pul- 
lies,  and  their  Friction  is 
not  confider’d,  a  Lever  being 
consider’d  as  a  Right  Line,  and 
it  I  uliv  as  moving  on  a  real 
Point. 

N-B.  Phe  Copy  of  the  following 
Abides  in  Point  and  Po¬ 
lygon,  bci ng  mif plac'd ,  and 
not  coming  enough  to  be 
put  into  the  la.fi  Sheet]  ave  in¬ 
fer  t  it  in  this . 


POINT  of  Sight  [in 

POINT  cf  the  By  f  Per- 
P  ri  nep  a.  I  POINTY*  f pee¬ 
per  fpeffive  POlN TO  rive ] 
is  a  Point  in  the  Axis  of  the 
Eye,  or  in  the  Central  Ray, 
where  the  fame  is  interie&ed 
by  the  Horizon. 

Thus  the  Point  E  is  the 
Point  of  Sight  in  the  Horizon 
C  I),  wherein  all  the  vifual 
Rays  meet,  It  is  call’d  the 


Point  of  the  Bye ,  or  ocular 
Point ,  becaufe  direfltly  oppos’d 
to  the  Eye  of  the  Perfon,  who 
is  to  view  the  Piece.  See  Plate 
Fig.  r. 

POINT  or  POINTS  of  T>i~ 
fiance  [  in  PerfpeEtive  ]  is  a 
Point  or  Points  (for  there  are 
fometimes  two  of  them)  plac’d 
at  equal  Diftance  from  the 
Point  ot  Sight.  They  are  thus 
denominated  by  Reafon  that 
the  Spectator  ought  to  be  fb 
far  remov’d  from  the  Figure  or 
Painting,  and  the  Tcrreftial 
Line,  as  thefe  Points  are  from 
the  Point  of  the  Eye,  and  are 
always  to  be  in  the  Horizontal 
Line. 

Thus  H  I  being  the  Horizon 
and  K  the  Point  of  Sight,  L 
and  M  are  Points  of  Diftance, 
fervmg  to  give  all  the  Shorten¬ 
ings.  See  the  Plate  Fig.  2. 

Thus  ex.gr.  If  from  the  Ex¬ 
tremes  of  the  Line  F  G  you 
draw  two  Lines  to  the  Point  K, 
and  from  the  fame  Points  draw 
two  Lines  to  the  Points  of  Di¬ 
ftance  M  and  L,  where  thele 
two  Lines  G  L  and  F  M  cut 
the  lanes  F  K  and  G  K  in  the 
Point,  X  and  Y  will  be  the 
Line  of  Depth,  and  the  Shor¬ 
tening  of  the  Square,  whereof 
F  G  is  the  Side  and  Bafe!  The 
Lines  drawn  to  the  Point  of 
Sight,  arc  all  vifual  Rays,  and 
thofe  drawn  to  the  Points  of  Di¬ 
ftance,  arc  all  Diagonals.  See- 
Plate  Fig.  2. 

Accidental  POINTS?  [in 

Contingent  POINTS S  Per-. 
fpeSlive  ]  are  certain  Points, 
wherein  Inch  ObjeTs  as  may¬ 
be  thrown  negligently  and  with-, 
out  Order  under  the  Plan,  dr* 
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tend  to  terminate.  For  this 
Reafon  they  are  not  drawn  ro 
the  Point  of  Sight,  nor  the 
Points  of  Diftance,  but  meet 
accidentally  or  at  Random  in 
the  Horizon. 

POINT  of  the  FRONT  [in 
Perfpe£live~\  is  when  we  have 
the  Object  dircdly  before  us 5 
and  not  more  on  one  Side  than 
the  other,  in  which  Cafe  it  only 
dhews  the  Forefide,  and  if  it 
be  below  the  Horizon,  a  little 
of  the  Top  too,  but  nothing  of 
the  Sides,  unlels  the  Objefi  be 
Polygonous. 

TKus  the  Plan  A  B  C  D,  is 
all  Front,  and  if  it  were  rais’d, 
we  fhould  not  fee  any  Thing  of 
the  Sides  A  B  or  C  I),  but  on¬ 
ly  the  Front  A  D:  The  Rea- 
don  is,  that  the  Point  of  View 
£,  being  direffly  oppofite  there¬ 
to,  caules  a  Diminution  on  each 
Side*  which  however  is  only 
to  be  underftood  where  an  Ele¬ 
vation  is  the  Objedt;  for  if  it 
be  a  Plan,  it  fliews  the  whole, 
as  A  B  C  D.  See  the  P late 
Fig.  5. 

Side  POINT.  The  Point  of 
Obl  iqjje  View,  or  of  the 
Side,  is  when  we  fee  the  Ob¬ 
ject  afide  of  us,  and  only  as  it 
were  aflant  or  with  the  Corner  of 
the  Eye  ;  the  Eye  however  be¬ 
ing  all  the  while  oppofite  to 
the  Point  of  Sight  •  in  which 
Cafe  wre  view  the  Objeft  late¬ 
rally,  and  it  prelents  us  two 
Faces  or  Sides. 

For  Inftance,  if  the  Point  of 
Sight  be  in  F,  the  Objeft:  G  H 
I  K,  will  appear  athwart,  and 
fhew  two  Faces  G  K,  and  G  H, 
in  which  Cafe  it  will  be  a 
Side  Point.  The  Practice  is 
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the  fame  in  the  Side  Point,  as 
in  the  Front  Points*  a  Point 
of  Sight,  Points  of  Diftance, 
€5 *c.  being  laid  down  in  the 
one  as  well  as  the  other.  See 
Plate  Figure  4. 

To  defer ibe  any  Regular  Po¬ 
lygon,  fuppofe  the  Penta¬ 
gon  A  B  C  D  E. 

Divide  the  Circumference  of 
the  Circle,  viz.  360  Degrees, 
by  (5)  the  Numbpr  of  Sides, 
contain’d  in  the  Polygon,  and 
the  Quotient  will  be  the  Num¬ 
ber  of  Degrees  contain’d  in  the 
Arch  of  one  Side. 


So  360  being  divided  by  5, 
the  Quotient  will  be  72. 

Then  taking  72  Degrees 
from  your  Line  of  Chords,  iet 
that  Diftance  from  A  to  B,  from 
B  to  C  •  from  C  to  D  3  from  D 
to  E,  and  from  E  to  A,  and 
then  join  A  B,  B  C,  C  D,  D  E 
and  E  A,  the  Polygon  required. 

Regular  Polygons  are  all 
fuch  Figures  as  have  more  than 
four  Sides;  all  the  Sides  and 
Angles  of  them  being  equal. 
Polygons ,  are  denominated 
from  the  Number  of  their  Sides 
and  Angles. 


If 


If  the  Figure 
confifts  of 


10 

1 1 


Equal  Sides  and 
Angles,  it  is  , 
call’d  a  Regu-  ^ 
lar 


Pentagon. 

Hexagon. 

Heptagon. 

Oftagon. 

Enneagon. 

Decagon. 

Endecagon, 

Dodecagon, 


Polygon.  Every  Polygon 
is  equal  to  a  ‘Parallelogram , 
•xboje  Length  is  equal  to  half 
the  \ Perimeter  or  Circumference 
thereof  and  'Breadth  to  a  ‘ Per¬ 
pendicular  d raven  from  the  Cen¬ 
tre  to  the  middle  of  any  Side  of 
the  fame . 

Let  the  Hexagon  I  D  H  L 
O  P,  be  the  given  Polygon,  and 
E  N  a  Perpendicular,  drawn 
from  the  Centre  N,  to  the 


middle  of  the  Side  D  H. 

2.  Draw  Right  Lines  from 
the  Centre  N,  to  the  Angles 
I  D  H  L  O  P  :  alfo  continue 
E  D  to  A,  making  E  A  equal 
to  half  the  Perimeter  of  the 
‘Polygon  ;  that  is,  make  D  C 
equal  to  H  L  ;  C  B  equal  to 
L  O*  and  H  A,  equal  to  E  H, 
then  compleat  the  Parallelo¬ 
gram  A  E  K  N,  and  make  I M 
and  M  K  equal  to  IN. 


Now  I  fay,  that  the  Paralle¬ 
logram  AEKN,  whofe  Length 
A  E  is  equal  to  half  the  Cir¬ 
cumference  of  the  Polygon,  and 
Breadth  to  the  Perpendicular 
E  N,  is  equal  to  the  Polygon 
D  H  L  O  P  I.  For  as  the  Tri- 
angles  i,  2,  3,  4,  5,  6 ,  are  all 
equal  to  one  another;  fo  alfo 
are  the  Triangles,  7,  8,  9  and 
10,  equal  thereto  alfo,  becaufe 
they  are  all  of  equal  Bafes  and 
between  the  fame  Parallels  A  H 
and  K  L. 

Now  feeing  that  the  Trian¬ 


gles  D  N  E,  and  DIN  are  al¬ 
ready  compris’d  within  the  Pa¬ 
rallelogram  A  E  K  N,  .  it  only 
remains  to  prove  that  the  Tri¬ 
angles  7.  8,  9,  10,  and  A  B  K, 
arc  equal  to  the  remaining 
Triangles  of  the  Polygon  E  N 
H,  2,  3,  4  and  5. 

It  has  been  already  prov’d, 
that  the  feveral  Triangles  r,  2, 
3,  4,  5,  a,  7,  8,  9,  to  are  equal 
to  one  another  ;  therefore  the 
Triangle  7,  may  be  faid  to  be 
equal  to  the  Triangle  5  5  the 
Triangle  8,  to  the  Triangle  4, 
M  4  the* 
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the  Triangle  9,  to  the  Trian¬ 
gle  5,  the  Triangle  10,  to  the 
Triangle  2;  and  laftly,  the 
Triangle  A  B  K  to  the  Triangle 
E  N  H  5  therefore  is  the  Pa¬ 
rallelogram  A  E  K  N  equal 
to  the  Polygon  1DHLOP 
Q,  E.  D. 
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Corollary. 

Hence  appears  the  Reafon  of 
the  general  Rule  for  the  Men- 
Juration  of  Polygons,  to  multi- 
ply  half  the  Circumference  by 
a ‘Perpendicular,  let  fall  from 
the  Centre  upon  one  of  the 
Sides. 


Pojind  the  Area  or  Superficial  Content  of  any  Regular  Polygon. 


H  X 


3 


41  8  half  Sum  of  the  Sides. 


12.64  the  Perpendicular. 
4 3  •  8  half  Sum. 


14.6 

6 


87.6 

63.2 


101 12 

3792 
595 6 


553-632  Area. 


I752 

2628 

5256 

553-632  Area. 


-LetH  I K  L  M  be  a  Regular 
Hexagon,  each  Side  thereof 
being  14.fi-,  the  Sum  of  all  the 
Sides  is  87 .6  the  half  Sum  is 
43.8,  which  being  multiply’d 
by  the  Perpendicular  S,  i2 
64  the  Produft  is  553.63.  :  or 


if  8y.(?,  the  whole  Sum  of  the 
Sides  be  multiply’d  by  half 
the  Perpendicular  6.32  the  Pro- 
duff  will  be  553.63  the  lame 
as  before,  which  is  the  Area  of 
the  given  Hexagon. 


% 
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By  Scale  and  Compaffes . 

Extend  the  Com  partes  from 
i  to  1 2.2,  that  Extent  will  reach 
from  43.8,  the  fame  Way  to 
5  5 3.63 :  or  extend  the  Compaf- 
fes  from  .  to  12.  That  Extent 
will  reach  from  87.1?,  to  553.63. 


SDemonflration. 

Every  Regular  Polygon,  is 

A  Table  for  the  more  readily  finding  the  Area  of  a  Polygon. 

I  Multipliers. 
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equal  to  the  Parallelogram  or 
long  Square,  whofe  Length  is 
equal  to  half  the  Sum  of  the 
Sides  and  Breadth  equal  to  the 
Perpendicular  of  the  Polygon 
as  appears  by  the  preceeding 
Figure  f  for  the  Hexagon  H  I 
K  L  M  N  is  made  up  of  fix 
equilateral  Triangles,  that  is 
live  whole  ones  and  two  halves 4 
therefore  the  Parallelogram  is 
equal  to  the  Hexagon. 


Number  of  Sides.  ] 

1  Nnmas. 

*■> 

i  ngon 

4 

Tetragon 

5 

Pentagon 

Hexagon 

7 

8 

Heptagon 

Octagon 

9 

io 

Enneagon 

Decagon 

1 1 

Endecagon 

1 2 

Dodecagon 

.  433013 

■  000000 
' 7 *0477 

■  598076' 

633959 
828427 
•  181827 
694209 
514250 

330125 


Multiply  the  Square  of  the 
Side  by  the  Tabular  Num¬ 
ber,  and  the  Produft  will  be 
the  Area  of  the  Polygon. 

PRIME  Numbers  [in  Arith- 
ineti/k.  ]  are  thole  made  only 
by  Addition  or  the  Colleftion 
ot  Unites,  and  not  by  Multi¬ 
plication,  lo  an  Unite  only  can 
meafure  it,  as  2,  3,  4,  5,  &Cm 
and  is  by  fome  call’d  a  fimple, 
ana  by  others,  an  uncompound 
Number . 

PRIME  Figure  [  in  Geome¬ 
try]  is  that  which  cannot  be  di¬ 
vided  into  any  other  Figures 
more  Simple  than  it  felf  3  as  a 
I  wangle  into  Planes,  a  Pyramid 
in  Solids  5  for  all  Plarics  are 


made  of  the  firft,  and  all  Bo¬ 
dies  or  Solids  are  compounded 
of  the  Second. 

PRIMING  [in  Painting]  is 
the  laying  on  of  the  firlt  Co- 
lour. 

PRINCIPAL  Point ,  [  in 
Pcrfpettive]  is  a  Point  in  the 
erfpeiSive  Plane,  upon  which 
a  Line  drawn  from  the  Eye 
perpendicular  to  the  vertical 
Plane  3  or  it  is  that  Point  of  a 
Picture,  wherein  a  Ray,  drawn 
perpendicular  to  it,  cuts  it 

PRINQPAL  ^  [ln 

Jpechve]  is  that  which  partes 
perpendicularly  from  the  Spec¬ 
tator’s  Eye,  to  the  Perfbeftivc 
or.  vertical  Plane. 


PRISM- 


PRISM  is  a  Solid  contain’d 
under  feveral  Planes,  and  hav¬ 
ing  its  Bafes  alike  equal  and 
parallel,  the  Solid  Content  of 
a  Prilm  (whether  Triangular 
or  Multangular)  is  found  by 
multiplying  the  Area  of  the 
Bale  into  the  Length  or  Height, 
and  the  Produ£t  will  be  the  fo- 
lid  Content. 

Let  ABCDEF  be  a  tri¬ 
angular  Prifm,  each  Side  of 
the  Bafe  being  15.  6  Inches; 
the  Perpendicular  of  it  C  a ,  is 
13.  51  Inches,  and  the  Length 
of  the  Solid,  19. 5. 

Multiply  the  Perpendicular 
of  the  Triangle,  13.  15.  by 
half  the  Sum  7.  8,  and  the 
Produil  will  be  105.  378,  the 
Area  of  the  Bafe ;  which  mul¬ 
tiply  by  the  Length  19.  5,  and 
the  Product  will  be  2054.  871, 

13.51 
_ 7^ 

10808 

9457 

105-378 

526890 

948402 

105378 

2054.8710 

Sy  Scale  and  Compares. 


A  a 


which  divide  by  144,  and  the 
Quotient  is  14  .  27  Feet  fere, 
the  Solid  Content. 

144)  2054.87  (14.37 
144 

614 

576 

388 

288 

1007 

1008 


Fir  ft,  Find  a  mean  Propor-  this  Means  the  Triangular  So- 
tional  between  the  Perpendicu-  lid,  is  brought  to  a  fquare,  each 
lar  and  half  Side,  by  dividing  Side  being  ic. 2 6  Inches, 
the  Space  upon  the  Line  fas  Then  extend  the  Compaffes 
taught  in  the  Parallelopipedon)  from  12  to  10. 26;  that  Extent 
between  13.51  and  7.8,  into  2  turn’d  twice  downwards  from 
equal  Parts;  fo  fhall  you  find  19.5  Feet  the  Length,  will  at 
the  middle  Point  between  them  laft  fall  upon  14.27.  which  is 
to  be  at  10.26,  which  is  the  14  Feet  and  a  little  above  a 
mean  Proportional  fought;  by  quarter. 


Hexan- 
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Hexangular  PRISM.  Let 
ABCDEFGHIK,  re- 
prelent  a  Prifm,  whofe  Bafe  is 
a  Hexagon,  each  Side  of  which 
is  i 6  Inches,  and  the  Perpendi¬ 
cular  from  the  Centre  of  the 
Bale  to  the  middle  of  one  of 
the  Sides  (ah')  is  13.84  In¬ 
ches,  and  the  Length  of  the 
Prilm  is  1 5  Feet  •  the  Solid 
Content  is  requir’d. 

Multiply  half  the  Sum  of 
the  Sides  48  by  13.84,  and  the 
Product  will  be  664.32,  the 
Area  of  the  Hexagonal  Bale, 
which  multiply  by  1 5  Feet,  the 
Length  of  the  Product  will  be 
9964.8,  which  divide  by  144, 
and  the  Quotient  will  be  69.- 
Feet,  the  Solid  Content  re' 
quir’d. 


13.84 

48 


144)  996480  (69.2 
864 


1 1072 

5536 


i324 

1296 


664.32  Area  the  Bafe.  288 
1 3  288 


332160 

66432 

9964.80 

By  Scale  and  Comyajfes. 

Find  a  mean  Propor¬ 
tional  between  the  Perpendicu¬ 
lar  and  half  the  Sum  of  the 
Sides,  that  is,  divide  the  Space 
between  13.84  and  48,  and  the 
middle  Point  will  be  25.77. 

Then  extend  the  Compares 


000 


tZ  Y‘  n  2^7 ;  and  t! 
Extent  will  reach  (being  tw 

turn  d  over)  from  1 5  Feet  t 

Length,  to  69.2  Feet  the  C< 
tent. 

To  find  the  Superficial  Cc 
tent  of  any  of  thefe  Solids,  v 

take  the  Girt  of  t 
P^ce,  and  multiply  by  t 
Lcnp 
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Length,  and  to  that  Produft 
add  the  two  Areas  of  the  Ba¬ 
les,  and  the  Sum  will  be  the 
whole  Superficial  Content. 

Example.  The  Hexagonal 
Prifm,  the  Sum  of  the  Sides 

180 

96 


1080 

1620 


17280 
664  32 
664  32 


l8608  64 
The  Superficial 


being  96,  the  Produdl  will  be 
17280  fquare  Inches,  to  which 
add  twice  644.52  the  Area’s  of 
the  two  Bafcs ;  and  the  Sum 
is  18408.64,  .Ac  Area  of  the 
whole  which  is  1 29.22  Feet. 

144)  1 8 608 '64  (129/22 


420 

1328 


326 

384 


96 


of  the  whole  Solid  is  i;j. 


By  Scale  and  Comp'1  ffes. 

Extend  the  Compares  from 
144  to  180,  and  that  Extent 
will  reach  from  9 6  to  1 20  Feet  • 
then  to  find  the  Area  of  the 
Bafe,  extend  the  Compaffes 
from  1 44 to  13-84  and  that  Ex¬ 
tent  will  reach  from  48  to  4.6 
Feet;  add  1 20  Feet,  and  twice 
4.6  Feet,  and  it  will  make  129. 
22  Feet,  the  Superficial  Con¬ 
tent,  as  before. 

The  Demonftration  of  thefe 
Prifm s  will  be  the  fame  as  in 
that  of  the  Cube  5  for  as  in 
that,  lo  in  thofe,  the  Area  of 
the  Bafe  is  multiply’d  into  the 
Length  to  firjd  the  Content, 
and  the  fame  Realon  is  given 
for  the  one,  as  for  the  other. 

1.  PRISM  [in  Opticks~\  is  a 
Glals  bounded  with  two  equal 
and  parallel  triangular  Ends, 
and  three  plane  and  well  po- 
lifii’d  Sides,  which  meet  in 
three  parallel  Lines,  running 


from  the  three  \ngi_s  of  one 
End  to  thofe  of  the  other,  and 
is  us’d  in  Opticks  to  make 
many  noble  and  curious  Expe¬ 
riments  about  Light  and  Co¬ 
lours  5  for  the  Rays  of  the  Sun 
falling  upon  it  at  a  certain  An¬ 
gle,  do  tranfmit  thro’  it  a  Spec¬ 
trum  or  Appearance,  colour’d 
like  the  Iris  or  Rainbow  in  the 
Heavens. 

2.  The  Surface  of  a  Right 
Prifm,  is  equal  to  a  Parallelo¬ 
gram  of  the  fame  Height,  hav¬ 
ing  for  its  Bafe  a  Right  Line 
equal  to  the  Periphery  of  the 
Prifm. 

3.  All  Prifms  are  to  one 
another  in  a  Ratio,  compound¬ 
ed  of  their  Bafes  and  Heights. 

4.  All  like  Priiins  are  to 
one  another  in  the  Triplicate 
Ratio  ot  their  anfwerable  Sides. 

5.  A  Prifm  is  the  Triple  of 
a  Pyramid  ot  the  fame  Bafe 
£nd  Height. 


PRIS 
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PRISMOID  [  in  Geometry~\ 
is  a  folid  Figure,  bounded  by 
feveral  Planes,  whofe  Bafes  are 
Right  angled  Parallelograms, 
parallel  and  alike  lituated. 

PROBLEM  [in  Geometry ] 
is  a  Propofition  wherein  Fome 
Operation  or  ConltruCtion  \c 
required,  or  it  is  a  Propofition 
which  refers  to  Practice,  or 
which  propoies  fomething  to  be 
done  ;  as  to  divide  a  Line,  to 
conitruft  an  Angle,  to  draw  a 
Circle  into  three  Points,  not  in 
a  Right  Line,  Qfr. 

Woliiui  fays  a  4 Problem  con- 
filis  of  three  Parts. 

1.  The  Propofition  which 
exprelies  what  is  to  be  done. 

2.  The  Refolution  or  Solu¬ 
tion,  wherein  the  feveral  Steps 
whereby  the  Thing  required  is 
to  be  effected,  are  orderly  re- 
hearfed. 

5 .  The  Dcmonftration  where¬ 
in  is  fhewn,  that  by  doing  the 
feveral  Things  preferib’d  in  the 
Refolution,  the  Thing  requir’d 
is  obtain’d. 

Accordingly  the  general  Te¬ 
nor  of  all  ‘Problems  is  this,  the 
Things  preferib’d  in  the  Refo¬ 
lution  being  done,  the  Thing 
required  is  done. 

To  PRODUCE  [in  Geome¬ 
try]  fignifies  to  continue  a 
Right  Line,  or  draw  it  out 
farther,  till  it  have  any  affigned 
Length. 

PRODUCT  [in  Arithme¬ 
tic^  is  the  Number  anfing 
from,  or  produc’d  by  the  Mul¬ 
tiplication  of  two  or  more 
Numbers  into  one  another. 
Thus  if  5  be  multiply’d  by  4, 
the  Product  is  20. 

PRODUCT  [in  Geometry  ] 
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is  the  Quantity  arifing  by  the 
Multiplication  of  two  or  more 
Lines  one  into  another  ;  in  Lines 
it  is  always  call’d  the  Rettan- 

gle. 

PROFILE  [in  Architecture] 
is  the  Figure  or  Draught  of  a 
Building  or  the  like,  wherein 
are  exprefs  d  the  feveral 
Heights,  Breadths  and  Thick- 
nelTes,  fuch  as  they  would  ap¬ 
pear  if  the  Building  were  cut 
down  perpendicularly  from  the 
Roof  to  the  Foundation,  whence 
the  { Profile  is  alio  call’d  the 
Settlor/,  and  by  Vitruvius ,  Sci¬ 
agraphy. 

PROFILE  is  alfo  us’d  for 
the  Contour  or  Out-line  of  any 
Member  of  a  Building,  as  that 
of  the  Bafe,  a  Cornice  or  the 
like. 

Hence  Trofilelng  is  fome- 
times  us’d  for  defigning  or  de¬ 
ferring  the  Member  with  Rule, 
Compafs,  ££V/. 

PROFILE  is  us’d  for  a 
ProfpeCt  of  any  Place,  City  or 
Piece  of  Architecture,  view’d 
Sideways,  and  exprefs’d  ac¬ 
cording  to  the  Rules  of  Per- 
fpeCtive. 

PROFILE  is  fometimes  us’d 
for  a  Defign  or  Defcription  •  in 
Oppofition  to  a  Plan  or  Ichno - 
graphy.  In  which  Senfe  Pro¬ 
file  fignifies  the  fame  with 
what  we  popularly  call  a  Pro- 
fpeCt,  as  above. 

PROFILE  [in  Sculpture , 
Tainting,  ££V.]  is  us’d  of  a 
Head,  Portrait,  which  are 
fa  id  to  be  in  Profile,  when 
they  are  reprefented  Sideways, 
or  with  a  Side  view  :  As  when 
in  a  Portrait,  there  is  but  one 
Side  ol  the  Face,  one  Eye; 

one 


Cheek,  &c.  fhown,  and  no¬ 
thing  of  the  other. 

PROJECTILES  [in  Me- 
chanicks]  are  heavy  Bodies  put 
into  a  violent  Motion,  by  any 
great  external  Force  imprels’d 
thereon  ;  and  then  call  off*  or 
let  go  from  the  Place  where 
they  received  their  Quantity  of 
Motion ,  and  are  afterwards 
moved  at  aDiffance  from  it,  as 
a  Stone  thrown  out  of  a  String, 
an  Arrow  from  a  Bow,  a  Bul¬ 
let  from  a  Gun,  &c. 

PROJECTION  [in  Mecha- 
wicks ]  is  the  AClion  of  giving 
a  Projectile  its  Motion. 

Monfirous  PROJECTION, 
See  Anamorphosis. 

PROJECTURE  [in  Ar¬ 
chitecture]  fignifies  the  Out-jet¬ 
ting,  Prominency  or  Emboi- 
ment,  which  the  Mouldings, 
and  other  Members  have,  be¬ 
yond  the  naked  Wall,  Column, 
and  is  always  m  Propor¬ 
tion  to  its  Height. 

The  Word  is  alfo  apply ’d  to 
Galleries,  Balconies,  oc.  which 
jet  out  beyond  the  Face  of  the 
Wall. 

Vitruvius  gives  it  as  a  gener¬ 
al  Rule,  that  all  ‘Projecting 
Members  in  Building,  have 
their  Procedures  equal  to  their 
Heights.  But  this  is  not  to  be 
understood  of  particular  Mem¬ 
bers  or  Mouldings,  as  Dentils, 
Corona's,  the  Fafeice  of  Archi¬ 
traves,  the  Abacus  of  the 
P’ufcan  and  CDorick  Capital,  £f? c. 
but  only  of  the  ProjeClures  of 
intire  Cornices. 

Some  modern  Architects  are 
of  Opinion  that  the  great  Point 
in  Building  confifts  in  knowing 
how  to  Vary  the  Proportions  of 


Projedures  agreeable  to  the 
Circumftances  of  the  Building. 

Thus  they  lay  the  nearnefs 
and  remotenefs  making  a  dif- 
ferene  in  the  View  requires  dif¬ 
ferent  Procedures,  but  it's  plain 
that  the  Antients  had  no  fuch 
Intention. 

M.  Perrault  oblerves  that 
the  ProjeCture  of  the  Bafe  and 
Cornice  is  greater  in  the  An¬ 
tique  than  in  the  modern  Build¬ 
ings  by  f* :  which  feems  to  fol¬ 
low  in  goodMeafure  from  the 
Antients  Proportioning  the‘iVtf- 
jedure  to  the  Height  of  the 
Pedelfal  •  whereas  the  Moderns 
make  the  Procedure  the  fame  in 
all  the  Orders,  tho’  the  Height  of 
the  Pedeftal  be  very  different. 

PROPORTION  [in  Arith- 

metick 1  is  the  identity  or  fimili- 
tude  of  two  ratio’s. 

Arithmetical  Proportion ,  is 
the  equality  of  two  or  more  a- 
rithmetical  ratio’s,  ortho  equa¬ 
lity  of  difference  between  three 
lcveral  quantities. 

Geometrical  PROPORTION 
is  the  equality  of  two  geome¬ 
trical  ratio’s  or  comparifons  of 
two  couples  of  Quantities. 

PROSTYLE  [in  Architec¬ 
ture ]  a  range  of  columns  in  the 
front  of  a  Temple. 

PROTHYRUM  [in  Archi¬ 
tecture]  a  Porch  at  the  out-* 
wTard  door  of  a  Houfe. 

PROTHYRIS  isalfoufed  by 
Vignola  for  a  particular  fort  of 
a  Key  of  an  Arch,  an  inftance 
of  which  is  found  in  his  lonick 
Order  ;  which  confifts  of  a  roll, 
of  water  leaves,  between  two 
Riglets  and  two  Fillets, crown’d 
with  a  CDorick  Cymatium  ,  its 
figure  being  much  like  that  of 
a  Modillmu  PRO- 
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PROTHYRIS  [in  the  an¬ 
cient  Architecture]  is  alfo 
fome times  ufed  for  a  Quoin  or 
corner  of  a  Wall  5  and  alio  lome- 
times  for  acrofs  Beam  and  over¬ 
thwart  Rafter. 

PSEUDO-DIPTERE  [in 
the  ancient  Architecture ]  a 
Temple,  having  eight  columns 
in  front,  and  a  iingle  row  of  co¬ 
lumns  all  around. 

PUD  LAYS,  pieces  of  fluff 
to  do  the  office  of  levers  or 
handfpikes. 

PULVINATA  a  Freeze,  a 
i  welling  or  bulging  out  in  man¬ 
ner  of  a  Pillow., 

PULLEY  [in  Mechanicks ] 
is  one  of  the  five  mechanical 
powers,  confiding  of  a  little 
wheel  or  rundle,  having  a  chan¬ 
nel  round  it,  and  turning  on 
an  Axis,  ferving  (by  means  of 
a  rope  which  Hides  in  the  chan¬ 
nel)  for  the  raifing  of  Weights. 

In  feveral  cafes  where  the 
Axis  in  Peritrocloio  cannot 
conveniently  be  apply’d,  Pul¬ 
leys  mufl  be  made  ufe  of  111 
raifing  weights. 

A  Machine  formd  by  com¬ 
bining  feveral  of  them,  lies  in  a 
little  compals,  and  is  eafily  car¬ 
ried  about,  if  the  Weight  be 
fixt  to  the  Pulley,  fo  "that  it 
may  be  drawn  up  along  with 
it  :  Each  end  of  the  drawing 
or  running  rope  fuftains  half  the 
weight  ;  therefore  when  one 
End  is  fixt  cither  to  a  Hook  or 
any  other  Weight  the  moving 
force,  or  power  apply’d  to  the 
other  end  of  it,  if  it  be  equal  to 
half  the  weight,  wiil  keep  the 
weight  in  equilibrio. 

Se  vcral  Iheaves  may  be  join’d 
in  any  manner,  and  t he  weight 


be  fixt  to  them  ;  then  if  one 
end  of  the  Rope  be  fixt,  and 
the  Rope  goes  round  all  thofc 
fheaves,  and  as  many  other  fix¬ 
ed  ones  as  is  neceffary,  a  great 
weight  may  be  railed  by  a 
fmall  power. 

In  that  cafe  the  greater  num¬ 
ber  of  Iheaves  fix  a  in  a  move- 
able  pulley,  or  of  moveable 
wheels  (for  the  fixed  ones  do 
not  change  the  aClion  of  the 
power,)  fo  much  may  the  pow¬ 
er  be  lefs  which  fuftains  the 
weight  •  and  a  power  which  is 
to  the  weight,  as  the  number 
one,  to  twice  the  number  of  the 
Sheaves. 

T'he  DoCirine  of  the  Pulley. 

If  a  power  P,  fuftains  a 
weight  Q^,  by  means  of  a  fingle 
pulley  AB,  in  luch  manner  as 
that  the  Line  of  Direction  of 
each  is  a  tangent  to  the  peri¬ 
phery  of  the  rundle,  the  weight 
and  the  power  are  equal.  See 
Plate  Fig.  1. 

Hence,  a  fingle  Pulley ,  if  the 
lines  of  direction  of  the  power 
and  weight  be  tangents  to  the 
periphery,  neither  affifts  nor 
impedes  the  power. 

The  ufe  of  the  Pulley  there¬ 
fore  is,  when  the  vertical  dire¬ 
ction  of  a  power  is  to  be  chan¬ 
ged  into  an  horizontal  one  ;  or 
an  afeending  one  into  a  defen¬ 
ding  one,  and  on  the  contrary. 

This  is  found  a  good  provi- 
fion  for  the  fafety  of  the  work¬ 
men  employ’d  in  drawing  with 
the  pulley  :  For  fuppofe  a  large 
weight  E  Fg,  be  required  to 
be  rais’d  to  a  great  height,  by 
workmen  pulling  the  rope  AB  : 


if  now  the  rope  fliould  chance 
to  break,  the  workmens  heads 
underneath  would  be  in  imme¬ 
diate  danger  3  but  if  by  means 
of  the  pulley  B,  the  vertical 
direction  AB,  be  changed  into 
a  horizontal  one  B  C,  there  is 
no  danger  from  the  breaking  of 
a  Rope.  This  change  of  direc¬ 
tion  by  means  of  a  pulley,  has 
this  advantage  further,  that  if 
any  power  can  exert  more  force 
in  one  direction  than  another, 
we  may  be  here  able  to  employ 
it  in  the  greateft  force.  See 
^Plate  Fig.  2. 

Thus  for  Example,  a  horfe 
cannot  draw  in  a  vertical  direc¬ 
tion  5  but  draws  with  all  its 
advantage  in  a  horizontal  one  3 
therefore  by  changing  the  ver¬ 
tical  draught  into  a  horizontal 
one,  a  horfe  becomes  qualified 
to  raife  a  weight. 

2.  If  a  power  apply’d  in  G, 
according  to  the  line  of  directi¬ 
on  B  E,  which  is  a  tangent  to 
the  pulley  in  E,  and  parallel 
to  the  rope  AD,  fuftain  the 
weight  F,  fufpended  from  the 
center  of  the  pulley  G,  the 
power  is  fubduple  of  the  weight. 
See  * Plate  Fig.  3. 

But  the  grand  ufe  of  the  pul¬ 
ley,  is  where  feveral  of  them 
are  combin’d  •  thus  forming 
what  Vitrivus  and  others  after 
him  call  Polyfpafla  3  the  ad¬ 
vantages  whereof  are,  that  the 
machine  takes  up  but  little 
room,  is  eafily  removed,  and 
raifes  a  very  great  weight  with 
a  very  moderate  force. 

The  Effefl  of  Polyfpafta  is 
founded  upon  the  following 
Theorem. 

3.  If  a  power  apply’d  in  B, 


fuftain  (by  means  of  a  pofofpa- 
fion)  a  weight  F,  fo  that  all  the 
ropes  AB,  HI,  GE,  EL,  CD 
drawn  by  the  weight  F,  are 
parallel  to  each  other  :  The 
power  will  be  to  the  weight, 
as  unity  to  the  number  of  ropes 
HI,  GF,  FL,  CD,  drawn 
by  the  weight  B,  and  therefore 
as  unity  is  to  the  number  of 
pulleys  higher  and  lower  taken 
together.  See  Plate  2.  Fig.  4. 

Hence  the  number  of  pulleys 
and  the  power  being  given,  it 
is  oaf y  to  find  the  weight  that 
will  be  fuftained  thereby  :  or 
the  number  of  pulleys  and 
weight  to  be  fuftained  being 
given,  the  power  is  found  •  or 
the  weight  and  power  being  gi¬ 
ven,  the  number  of  pulleys  the 
polyfpafton  is  to  confift  '  of  is 
found. 

4.  If  a  power  move  a  weight 
by  means  of  feveral  pulleys,  the 
fpace  pa{fed  over  by  the  power, 
will  be  to  the  lpace  palled  over 
by  the  weight,  as  the  weight  is 
to  the  power. 

Hence,  the  fmaller  the  force 
that  fuftains  the  weight,  (by 
means  of  the  pulleyj  is,  the 
flower  is  the  weight  raifed,  fo 
that  what  is  fav’d  in  force,  is 
Ipent  in  time.  Others  define 

A  Pulley  to  be  a  wheel  of 
wood,  brals,  iron,  &c.  that  is 
moveable  about  a  fmall  pin  or 
axis, call’d  a  center-pin,  to  which 
in  theory  we  allow  no  thick- 
nefs,  and  therefore  is  confider- 
ed  as  a  line  only. 

This  pin  with  the  wheel  is 
fix’d  in  a  box  of  iron  or  wood, 
&c.  wherein  it  is  work’d  by 
means  of  a  rope  plac’d  in  the 
grove  of  its  circumference,  as 
in  the  figure  5,  There 


There  are  feveral  kinds  of 
Pulleys  ;  as  the  fingle  pulley, 
(call’d  by  workmen  a  Snatch- 
Block)  and  the  double  triple, 
pulley,  call’d  a  pair  of 
blocks, 

In  order  to  conceive  how 
heavy  weights  may  be  raifed  by 
the  power  of  the  pulley,  obferve 
firft  to  equipoife  the  weight  by 
the  fingle  pulley  BAG. 

If  the  Diameter  of  the  pul¬ 
ley  BC,  be  confidered  as  a  lever 
of  the  firft  kind,  wherein  A  is 
the  Fulcrum ,  it  is  evident  that 
B  and  C,  the  extreams  of  the 
diameter  BC,  are  at  equal  di- 
ftances^  from  the  fulcrum  A, 
wherefore  to  equipoife  the  body 
there  mull  be  a  weight  at  £  e- 
qual  to  D. 

For,  as  AC  the  diltance  of 
the  power, 

Is  to  BA,  the  diltance  of  the 
weight  • 

So  is  the  weight  D,  to  the 
power  E,  or  e  contra . 

So  is  the  power  E,  to  the 
weight  D. 

Hence  ’tis  plain,  that  an  up¬ 
per  pulley  as  B  A  C  is  a  lever 
of  the  firft  kind  (fee  LEVER) 
and  its  fulcrum  is  at  equal  dis¬ 
tances  from  the  points  of  dif- 
tance  of  the  power  apply’d  and 
weight  to  be  railed,  therefore 
the  power  apply ’d  cannot  equi- 
poife  any  greater  weight  than 
one  which  is  equal  to  i'tlelf. 

See  cPlate  Fi g.  4. 

So  that  it  may  feeni,  that  a 
pulley  is  of  no  more  ufe,  than 
that  by  its  turning  motion  it 
preferves  the  rope  from  fret¬ 
ting,  and  from  a  very  great 
friftion,  which  would  require 
an  additional  ftrength,  when 
VoL.  II 


drawn  over  art  immoveable  bo¬ 
dy,  as  abeam,  &c.  that  would 
not  turn  as  a  pulley  does. 

But  in  anfvver  to  this,  it  is 
indeed  fo  in  upper  Pulleys,  but 
in  them  only  :  for  tis otherwiics 
in  under  Pulleys,  as  the  Pulley 
NKL.  Fig.  5. 

The  difference  lies  in  this  j 
as  you  may  obferve,  the  weight 
M  hangs  in  the  middle  at  R, 
and  the  Rope  F  N  is  always 
lifting  at  N,  and  as  the  other 
Rope  LR,  is  fix’d  atR,  there¬ 
fore  confidering  the  Diameter 
of  the  Pulley  NLK  as  a  Lever 
of  the  fecond  kind,  the  point 
N>  will  be  the  Point  where  the 
Power  is  apply’d,  and  the  Point 
L  will  be  the  Fulcrum .  Then 
I  fay, 

As  KL,  the  diftance  of  the 
weight  from  the  Fulcrum . 

Is  to  NL,  thediftance  of  the 
power  from  the  Fulcrum ; 

So  is  the  power  apply’d  at 
N,  to  the  weight  that  it  will  e- 
quipoife  at  K. 

Flence  it  is  plain,  that  as  the 
diltance  of  the  power,  is  equal 
to  twice  the  diltance  of  the 
weight,  therefore  the  power 
apply’d  will  equipoife  double 
its  weight  •  wherefore  it  is  al¬ 
ways  to  be  underftood,  that  by 
every  fuch  Pulley  the  Force  is 
doubled.  See  Plate  Fig.  5. 

Now  from  thefe  two  Exam¬ 
ples,  anfes  the  following  The¬ 
orem. 

When  a  Power  (as  X)  fuf- 
tains,  or  draws  a  weight,  by 
means  of  feveral  Pul  lies,  (as 
B  C,  IOK,  LM ;  EOF,)  each 
Pulley  under  which  the  Rope 
goes,  as  EOF,  or  LM,  is  equi¬ 
valent  to  a  Lever  of  the  fecond 
^  kind, 
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kind,  as  before  prov’d,and  there¬ 
fore  needs  no  Demonstration. 

It  is  evident,  that  every  low¬ 
er  ‘Pulley  is  a  Lever  of  the  fe- 
cond  kind  5  and  as  the  weight 
is  always  in  the  middle  between 
the  power  and  Fulcrum ,  ’tis 
very  eafy  to  judge  or  deter¬ 
mine,  what  number  of  under- 
Pullies  are  neceflary  to  equi- 
poife  any  weight  with  a  given 
Power. 

As  for  Example. 

Suppofe  a  Body  of  500  Pounds 
weight,  is  to  be  equipois’d  by 
a  Power  of  2  5  Pounds  weight  $ 
how  many  under  Pullies  are  re¬ 
quired  for  that  Purpofe  ? 

This  Queftion  is  eafily  an- 
fwered  •  for  as  the  Power  is 
equal  to  double  the  weight, 
therefore  25  Pound  apply’d  to 
one  Pulley,  will  equipoise  5c 
Pound. 

Now  if  500,  the  weight  gi¬ 
ven,  be  divided  by  50,  the  e- 
quipoife  of  one  under  Pulley, 
the  Quotient  will  be  10,  the 
number  of  under  Pulleys  requi¬ 
red. 

But  this  is  worthy  Notice  ; 
That  as  much  as  the  Power 
gains,  in  Force  by  means  of  many 
under  Pullies,  lb  much  it  loles 
in  Space  and  Time.  See 
Plate,  Fig.  6. 

Suppofe  a  Power  apply’d  at 
A,  which  draws  the  Rope 
downwards  to  R,  to  draw'  up 
or  raife  the  four  Weights  BC 
D  E,  of  the  Box  PQ^,  on  which 
they  are  fix’d. 

I  fay,  that  in  this  and  alt  fuch 
Cafes,  the  Power  A  mult  de- 
icend,  or  run  through  a  great 
Space,  while  the  Weights  rife 
through  a  fmall  Space  5  that  is, 
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the  Powder  A  mult  move  eight 
Feet  to  raife  the  Bodies  B  C 
D  E  one  foot,  becaufe  eight 
Parts  of  the  Rope  are  apply’d 
to  the  lower  Pullies  ;  therefore 
it  is  to  be  obierved  in  the  ufe 
of  Pullies  as  in  the  ufe  of  Le¬ 
vers. 

That  the  Space  which  the 
weight  runs  through, 

Is  to  the  Space  which  the 
Powder  runs  through  5 

As  the  Powder, 

Is  to  the  Weight. 

Or,  As  the  Number  one, 

Is  to  twice  the  Number  of 
lower  Pullies,  viz .  8  ; 

So  is  the  Power  apply’d,  to 
the  weight  that  it  will  equi¬ 
poiie. 

Thus  it  appears,  that  the 
more  Velocity  the  Power  has, 
the  greater  is  its  Force  propor- 
tionably. 

PUMP  [in  Hydraulicks ]  is 
a  Machine  formed  of  a  Syringe 
for  raifing  of  Water. 

Pumps  are  diftinguifhed  in¬ 
to  leveral  Kinds,  with  relpeft 
to  the  leveral  manners  of  their 
afting.  As, 

1.  The  Common  Pump,  fome- 
times  called  the  Sucking  Pump , 
which  afts  by  the  Preflure  of 
the  Air,  and  whereby  Water  is 
rais’d  out  of  lower  into  a  higher 
Place  not  exceeding  3 2  Foot. 

The  Forcing  Pump,  which 
a£ts  by  mere  Impulfe  and  Pro- 
trufion,  and  raifes  Water  to  a- 
ny  Height  at  Plcafure  5  and 
alio  another. 

Called  Ctefckes's  Pump,  which 
was  the  firlband  is  the  finelt  of 
them  all,  which  afls  both  by 
Suit  ion  and  Expul  lion. 
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PUNCHEON  is  a  common 
Name  for  all  the  Iron  Inftru- 
ments  ufed  by  Stone-Cutters, 
Sculptors,  Locklmiths,  Qfc.  for 
cutting  or  piercing  their  feveral 
Matters. 

PUNCH  ION  l  [in  Carpen- 

PUN  CHIN  3  try]  A  piece 
of  Timber  placed  upright  be¬ 
tween  two  Ports,  whofe  bearing 
is  too  great,  ferving  together 
with  them  to  fuftain  fome  great 
Weight.  5 

The  Puncheon  is  ufually 
lower  and  /lighter  than  the 
Ports,  and  is  join'd  by  a  Brace 
or  the  like  of  Iron. 

‘Puncheon  is  alfo  a  piece  of 
Timber  railed  upright,  under 
theRidge  of  a  Building,  wherein 
the  little  Forces ,  &c.  are  joint¬ 
ed.  Vitruvius  calls  the  Pun¬ 
cheon  Columen .  Puncheon  is  al¬ 
fo  ufed  for  the  Arbour  or  prin¬ 
cipal  Part  of  a  Machine,  on 
which  it  turns  vertically  as  that 
of  a  Crane,  &c. 

P  U  R  LI  N  S  [in  Building] 
thofe  pieces  of  Timber  that  lie 
a-crols  the  Rafters  on  the  infide, 
to  keep  them  from  linking  in 
the  middle  of  their  Length. 

By  the  Aft  of  Parliament  for 
the  rebuilding  of  London,  it  is 
provided,  that  all  Purlins  from 
15  Toot  6  Inches  to  18  Feet 
6  Inches  long,  ought  to  be  in 
their  Square  9  Inches  and  8  In¬ 
ches  .*  And  all  in  length  from 
18  Foot  6  Inches  to  21  Foot 
6  Inches,  ought  to  be  in  their 
Square  12  Inches  and  9  Inches. 

PUR  BECK -STONE  is  a 
hard,  greyifh  Stone,  almort  like 
&iJfc*-Petties%  they  are  ufed 
lor  Pavements. 

to  the  Price,  it  is  com- 
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monlv  fold  in  Slabs  (ready  po- 
li  fil’d  for  Chimney-foot  Paces) 
for  2  s.  per  Foot.  And  Pur- 
beck  paving  of  promifeuous  Si¬ 
zes,  only  hew’d  and  fquar’d  is 
lold  for  about  7  d:  per  Foot  $ 
alfo  Mitchels  are  valued  at  a- 
bout  1  s.  10  d.  per  Foot. 

PUTLOGS  [in  Carpentry] 
are  fliort  pieces  of  Timber  fa- 
bout  7  Foot  long)  ufed  by  Ma- 
fons  in  building  Scaffolds  to 
work  upon.  The  Putlogs  are 
thofe  pieces  that  lie  at  right 
Angles  to  the  Wall,  or  horizon¬ 
tal  to  the  Building,  with  one  of 
their  Ends  refting  on  the  Led¬ 
gers^  of  the  Poles,  which  are 
thole  pieces  that  lie  parallel  to 
the  fide  of  the  Wall  of  the  Buil- 
ding. 

PYCNOSTYLE  ?[Inan- 
PYCHNOSTYLE  3  cient 
Architecture]  is  a  Building 
where  the  Columns  Hand  very 
clofe  one  to  another  ;  one  Dia¬ 
meter  and  a  half  of  the  Column 
being  allow’d  for  the  Interco- 
lumniations. 

The  Pycnoftyle ,  is  the  fmal- 
left  of  all  the  Intercolumniati- 
ons  mentioned  by  Vitruvius. 

Some  make  the  Pycnoftyle 
the  famciwith  the  Syjlyle  $  o- 
thers  diftinguifh  the  fatter  by 
its  allowing  half  a  Module  more 
in  the  Corinthian  intercolum- 
niations. 

Mr.  Evelyn  obferves,  that 
the  Pycnoftyle  chiefly  belonged 
to  the  Compofite  Order  $  and 
was  ufed  in  the  mort  magnifi¬ 
cent  Buildings,  as  at  prefent 
in  the  Periftyle  of  St.  Peter's 
at  Rome ,  confiding  of  near  $oo 
Columns  3  and  fuch  as  yet  re¬ 
main  ot  the  Amients,  amour* 
N  a  the 
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the  late  difcovered  Ruins  of 

‘Palmira. 

PYLING  the  Ground  for 
Foundation. 

PYRAMID  [in  Geometry ]  is 
a  Solid  Handing  on  a  fquare  Ba¬ 
lls,  and  terminating  at  Top  in 
a  point  :  Or  it  is  a  Body  whofe 
Bale  is  a  ‘ Polygon ,  and  whofe 
Sides  are  plane  Triangles  ; 
the  feveral  Tops  meeting  toge¬ 
ther  in  one  point. 

The  Properties  of  a  Pyramid 
are, 

1.  All  Pyramids  and  Cones 
Handing  on  the  fame  Bafe,  and 
having  the  lame  Altitude,  are 
demonflrated  to  be  equal. 

2.  A  Triangular  Pyramid  is 
the  third  part  of  a  Prifm  Hand¬ 
ing  on  the  fame  Bafe,  and  of 
the  fame  Altitude. 

5.  Hence,  fince  every  Mult¬ 
angular  may  be  divided  into 
Triangulars.  Every  Pyramid  is 
the  third  Part  of  a  Prifm  Hand¬ 
ing  on  the  lame  Bafe,  and  of 
the  fame  Altitude. 


ID 


4.  If  a  Pyramid  be  cut  by  a 
Plane  abc,  parallel  to  its  Bafe 
ABC,  the  former  Plane  or  Bafe 
will  be  fimilar  to  the  latter. 

5.  All  Pyramids,  Prifrns,  Cy- 
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linders,£&\  are  in  a  Ratio  com¬ 
pounded  of  their  Bafesand  Alti¬ 
tudes,  the  Bafes  therefore  being 
equal,  they  are  in  Proportion  to 
their  Altitudes  ;  and  the  Alti¬ 
tudes  being  equal  in  Proportion 
to  their  Bafes. 

6 .  Pyramids ,  Prifrns,  Cy¬ 
linders,  Cones,  and  other  fimi¬ 
lar  Bodies  are  in  a  triplicate 
Ratio  ot  their  homologous  Sides. 

7.  Equal  Pyramids ,  i§c.  re¬ 
ciprocate  their  Bafes  and  Alti¬ 
tudes,  e-  the  Altitude  of  the 
one,  is  to  that  of  th£  other  3  as 
the  Bafe  of  the  one,  to  that  of 
the  other. 

A  Sphere  is.  equal  to  a  Py¬ 
ramid,  whofe  Ba fie  is  equal  to 
the  Surface,  and  its  Height  to 
the  Radius  of  the  Sphere. 

8.  A  Pyramid  is  one  third 
of  the  perpendicular  Altitude 
multiply’d  by  the  Bafe. 

To  meafure  the  Surface  and  So¬ 
lidity  of  a  Pyramid. 

Find  the  Solidity  of  a  Prifm 
that  has  the  fame  Bafe  with  the 
given  Pyramid,  and  divide  this 
by  3  3  the  Quotient  will  be  the 
Solidity  of  the  Pyramid. 

Suppofe  v.  gr.  the  Solidity 
of  the  Prifm  be  found  67010328 
the  Solidity  of  the  Pyramid  will 
be  thus  found  226336770. 

The  Surface  of  a  Pyramid  is 
had  by  finding  the  Areas  both 
oi  the  Bafe  ABC  and  of  the 
lateral  Triangles  A  CD,  CBD 
and  BDA,  the  Sum  of  thefe  is 
the  Area  of  the  Pyramid. 

The  external  Surface  of  a 
right  Pyramid  Handing  on  a  re¬ 
gular  Polygon  Bafe,  is  equal  to 
the  Altitude  of  one  of  the  Tri¬ 
angles 
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angles  which  compofe  it,  mul¬ 
tiplied  by  the  whole  Circumfe¬ 
rence  of  the  Bafe  of  the  Pyra¬ 
mid. 

1*0  deficribe  a  ‘ Pyramid ,  on  a 
‘Plane. 

Firft  draw  the  Bate  v.  gr. 
the  Triangle  ABC  (if  the  Py¬ 


ramid  required,  be  Triangular; 
lo  as  that  the  Side  AB  fuppos’d 
to  be  turned  behind,  be  not  ex- 
prefs’d.  2.  On  A  C  and  C  B, 
conftruft  the  Triangles  ADC, 
and  CDB,  meeting  m  any  af- 
fumed  or  determined  Point, 
v.  gr.  D,  and  draw  AD,  CD, 
BD,  then  will  ADBC  be  a 
Triangular  Pyramid. 


A 


'lo  ConJiruSl  a  "Pyramid  of 
- Pafe-Soard ,  &c. 

Suppofc,  v.  gr.  a  Triangu¬ 
lar  Pyramid  required. 

i.  With  the  Radius  AB,  de- 
fcribe  an  Arch  BE,  as  in  the 
Figure,  and  thereto  apply  three 
equal  Chords  B  C,  CD  and 
DF. 

On  DC  conftruft  an  equi¬ 
lateral  Triangle  DF  C,  and 
draw  the  Right-lines  AD  and 
AC,  this  Paffe-board,  be¬ 
ing  cut  oft  by  the  Contour  of 
tne  Figure,  what  remains  with¬ 
in  will  turn  up  into  a  Pyramid. 

Po  find  the  Solid  Content  of  a 
‘ Pyramid . 


P'he  RU  L  1£. 

Multiply  the  Area  of  the 
Bafe  by  a  third  part  ot  the  Al¬ 
titude,  and  the  Produ£i  will  be 
the  Solid  Content  of  the  Pyra¬ 
mid. 

Let  ABD  be  a  fquare  Pyra¬ 
mid,  each  Side  oi  the  Bafc 
being  18.5  Inches,  and  the  per¬ 
pendicular  Height  CD  is  15 
Feet  :  Multiply  18.5  by  18.5, 
and  the  Product  is  340.25  the 
Area  of  the  Bafc  in  Inches, 
which  multiply’d  by  5,  a  third 
Part  of  an  Inch,  and  the  Pro¬ 
duct  of  that  will  be  1711.25, 
this  being  divided  by  1  44,  the 
Quotient  will  be  1  i.bS  Feet, 
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18.5 

18.5 


925 

1480 

185 


342.25  Area  of  Bafe. 

5 


I44)I71 1*25(1  1.88  Content. 

By  Scale  and  CompaJJes, 

Extend  the  Compaffcs  from 
12  to  18.5  Inches,  that  Extent 
turn’d  twice  over  from  5  Feet 
( a  third  Part  of  the  Height) 
will  fall  at  leaf!  upon  1 1.88  Feet, 
the  folid  Content.  Tl.  2.  Fig.  1. 

To  find  the  Superficial  Content. 

Multiply  the  flanring  Height 

180.24 

87 

126168 

54072 

144)6668.88(46.5 1 
576  2.38 


908  48.69 

864 
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1  : 
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1  : 

6 
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1  : 
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:  6 

9 

:  3 
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2,  : 

4 

:  6.3 

5 

1 1  : 

IO 

:  7-3 

for  Perpendicular  of  one  of  the 
Triangles)  by  half  the  Periphe¬ 
ry  of  the  Bale  37,  and  the  Pro- 
du£t  will  be  <56(58.88,  which 
being  divided  by  144,  the 
Quotient  will  be  46.31  Feet: 
the  Superficial  Content  of  all 
but  the  Bafe  ;  then  to  that  add 
2.38  Feet  the  Bafe,  and  it 
makes  4.8.69  Feet,  the  whole 
Superficial  Content. 

144)342-25(2.38 

288 

542 

432 


1105 

1152 


448 

452 

168 

144 


2?y 


24 
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And  S  is  equal  to  the  Solid 
!By  Scale  and  CompaJJes.  Content  of  the  Pyramid. 

From  hence  it  will  be  eafy 
Extend  the  Compafles  from  to  conceive,  that  every  Pyra- 
144  to  180.24,  and  that  Extent  mid  is  a  third  of  its  circumfcri- 
will  reach  from  37  to  46. 31  bing  Prifm  (that  is  of  a  Priim 
feet,  the  Area  of  the  four  Tri-  of  equal  bafe  and  Altitude,)  of 
angles  3  and  extend  the  Com-  what  form  foever  its  bafe  is  of, 
paftes  from  144  to  18.5  (one  viz.  whether  it  be  Square,  Tri- 
Sit' e  of  the  Bafe )  that  Extent  angular,  Pentangular,  ifc. 
will  reach  from  18.5  to  2.38  You  may  very  eafily  prove  z 
fere  3  which  added  to  the  other,  Triangular  Pyramid  to  be  a 


the  Sum  48  69,  the  whole  third  part  of  a  Prifm  of  equal 
Superficies.,  Bale  and  Altitude,  by  cutting 

a  Triangular  Priim  of  Cork, 
diewonflration.  and  then  cut  that  Prifm  into 

three  Pyramids  3  by  cutting  it 


Every  t-r;  amid  is  a  third  diagonally. 

Part  Ci  a  Fufm,  which  hath  A  'Triangular  Pyramid. 
the  lame  .bafe  and  Height  (by  Let  ABC,  be  a  Triangular 
Euclid  r  ^7 .)  Pyramid,  each  Side  of  the  Bafe 

Tsar  is.  -  he  Solid  Content  of  being  21.5  Inches,  and  its  per- 
the  Pyramid  ABD,  is  one  third  pendicular  Height  16  Feet,  the 
Part  oi  i:c  circumfcribing  Prifm  Content  both  Solid  and  Superfi- 
ABEFc  cial  is  deli  red.  Plate  2.  Fig.  2. 

For  every  Pyramid  which  Firft,  find  the  Area  of  the 
has  a  fquare  Bale  ( fuch  as  Bafe,  by  multiplying  half  the 
A^B£  in  the  Figure)  is  con-  Side  by  the  Perpendicular,  let 
ftituted  of  an  infinite  Series  of  fall  from  the  Angle  of  the  Bafe 
Squares,  whofe  Sides  or  Roots  to  the  oppofite  Side  3  which 
are  continually  increafing  in  A-  Perpendicular  will  be  found  to 
rithmetical  Progreffion,  begin-  be  18.62,  the  half  of  which  is 
ning  at  the  Vertex  or  Point  D,  9.31,  which  mu1'  1-11 


its  bale  Aaftb  being  the  great-  21.5,  the  Produfl 


eft  Term,  and  its  Perpeodicu-  1 6” 5  Inches  the  Area  of  theBafe$ 
lar  Height  CD  is  the  Number  then  becaufe  the  Altitude  16 
of  all  the  Terms  3  but  the  laft  cannot  be  exactly  divided  by 
Term  multiplied  into  the  3,  therefore  take  a  third  Part 
Numberof  Terms,  the  Product  of  100.16s  >  which  is  66. 72, 


will  be  triple  the  Sum  of  all  and  multiply  it  by  16  y  and 


~  St  p  Quotient  will  be  7.41  Feet,  the 


Solid  Content, 


uotient  will  be  7.41  Feet,  the 
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9.31  Half  Perp. 

F. 

I. 

p. 

21.9  The  Side  Side 

1  : 

9 

:  6 

- —  Half  Perpend. 

9 

:  4 

4655 

93 1 

i  : 

4 

:  1:6 

1862- 

7  :  2 

3)2oo.i65AreaBafe  Area  Bafe 

1  : 

4 

:  8  :  8 

66.72  a  third  Part 

4 

16  Height 

5  : 

6 

:  10  :  8 

4 

40032 

6672  3) 

22  : 

3 

:  6:8 

:44^io6752(7.4i  Solid  Content. 

7 ; 

5 

:  2  ;  2 

ioo8 


595 
57 6 


192 

144 


48 


N.B.  Incaftingup  this  by  Feet 
and  Inches,  inltead  of  multi¬ 
plying  by  1 6  the  Height,  I  di¬ 
vide  [2  into  fuch  4  Numbers  as 
being  multiplied  together,  the 
Product  may  be  16,  as  4  and  4, 
and  multiply  firit  by  one  and 
then  by  the  other,  and  a  third 
part  of  the  laft  Product  is  the 
Content. 

By  Scale  and  Compares. 

Firft,  find  a  Geometrical  mean 
Proportional  (as  before  direc¬ 
ted)  by  dividing  the  Space  be¬ 
tween  21.5  ami  9.3  r,  into  two 
equal  Parts,  and  you  will  find 


the  middle  Part  at  14.15,  which 
is  the  mean  Proportional  fought. 

Then  extend  the  Compafies 
from  12  to  14,15,  and  that  Ex¬ 
tent  (turn’d  twice  over  from  16) 
will  fall  at  laft  upon  22.23,  a 
third  of  which  is  7.41  Feet,  the 
Content. 

To  find  the  Superficial  Content . 

Multiply  the  llant  Height, 
for  Perpendicular  of  one  of  the 
Triangles)  by  half  the  Peri¬ 
phery  of  the  Bafe,  and  to  that 
Product  add  the  Area  of  the 
Bafe,  and  the  Sum  will  be  the 
vv  hole  Superficial  Content. 


i g 2. i  Inches  the  flant  Height  at  D. 
Half  Periph.  32.25  =21.5-+-  10.75 


9605 

3842 

3842 

5763 


6x95.225  Inches  the  Area  of  all  but  the  Bafe. 
200.165  Area  of  the  Bafe,  add 


144  )  6395.390  (  44.41  Feet  the  whole  Content. 

576 


635 
57 6 

593 

576 


179 

144 


35 

Sy  Scale  and  Compafs . 

Extend  the  Comp  a  lies  from 
144  to  192:1,  that  Extent  will 
reach  from  32-25  fhalf  the  Pe¬ 
riphery  of  the  Bafe)  to  43.02 
Feet,  the  Content  of  the  up¬ 
per  Part. 

And  extend  the  Compafles 
from  144  to  half  the  Perpendi¬ 
cular  9.31,  that  Extent  will 
reach  from  the  Side  21.5,  to 
1.39  Feet,  the  Area  of  the  Bafe, 
which  being  added  to  the  other, 
makes  44.41  Feet,  the  Content 
of  the  VVhole. 

Let  ABCDEFGH  be 
a  Pyramid,  whofe  Bale  is  a 


Heptagon ,  each  Side  thereof 
being  1 5  Inches,  and  the  Per¬ 
pendicular  of  the  Heptagon  is 
15.58  Inches,  and  the  Perpen¬ 
dicular  Height  of  the  Pyramid 
HI  is  13.5  Feet;  the  Content 
Solid  and  Superficial  is  requir’d. 
See  ‘Plate  2.  Fig.  3. 

Multiply  15.58  ("the  Perpen¬ 
dicular)  nv  52.5.  half  the  Sum 
ot  the  Sides  of  the  Hep t agon , 
and  the  Product  is  8 1 7 .9  5 , which 
multiply ’d  by  4.5.  viz-  -J  of  the 
Height,  and  the  Product  will 
be  3680.7^5. 

Then  divide  this  laft  Product 
by  144,  and  the  Quotient  will 
be  25.56  Feet,  the  Content. 

15.58 
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15.58  the  Heptagon’s  Perpendicular. 
52.5  the  half  Sum  of  the  Sides. 


7790 
3  x  16 

7790 


817.950 

4.5  a  third  Part. 


4089750 

3271800 


144)3680.7750(25.56  Solid  Feet( 
288 

800 

720 


807 

720 

877 

864 
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ffy  Compares. 

Firjl,  Find  a  Geometrical 
mean  Proportional  between 
15.^8  and  52.5  (as  is  before  di¬ 
rected,)  which  you  will  find  to 
be  28.06  5  then  extend  the 
Compafles  from  12  to  28.6,  and 
jhat  Extent  will  reach  from  4.5 
(twice  turn'd  oyer)  to  25.56 
Feet. 


I’o  find  the  Superficial  Content. 

Multiply  the  Height  taken 
from  the  middle  of  one  of  the 
Sides  of  the  Bafe  162.75  In¬ 
ches,  by  the  half  Sum  of  the 
Sides  52.5  Inches,  and  the  Pro- 
dud  will  be  8544.575?  which 
divided  by  144,  the  Quotient 
will  be  59.335  Feet,  the  Con? 
tent  of  the  upper  Part. 


162.7; 


P  Y  P  Y 

162.75  144)817.95(5.65 

52-5  979 

-  1155 

81375  - - - 

32550  3 

8i375 


144)8544.375(59.335  Feet. 

- 568  Bale  add 

1344  - 

483  65.015  the  whole  Content. 


5i7 

855 


By  Scale  and  CompaJJes . 

Extend  the  Compares  from 
144.  to  1(52.74,  and  that  Ex¬ 
tent  will  reach  from  52.5  to 
59*335  Feet. 

And  extend  the  Compafles 
from  144  to  15.58  the  Perpen¬ 
dicular  of  the  Heptagon,  and 
the  Extent  will  reach  from  5.2  5 
to  5.(58  Feet  the  Content  of  the 
Bafe;  which  add  to  the  former, 
and  the  Stun  will  qe  65.015, 
the  whole  Superficial  Content. 

PYRAMID  [in  Architec¬ 
ture}  is  a  folk!  maffive  Edifice 
which  from  a  Square  Triangu¬ 
lar,  or  other  Balls,  rifes  dimi- 
nifhing  to  a  Point  or  Vertex. 

‘Pyramids  are  fometimes  ufed 
to  preferve  the  Memory  of 
lingular  Events  ;  and  fome¬ 
times  to  tranfmjt  to  Pofterity 
the  Glory  and  Magnificence  of 
Princes.  But  as  they  are  a 
Symbol  ot  Immortality,  they 
are  more  commonly  us'd  as  Fu¬ 
neral  Monuments. 

Such  is  that  of  Cejlius  at 


Rome ,  and  thofe  other  celebra¬ 
ted  ones  ci  Egypt,  as  fimous 
for  the  enormoufnefs  of  their 
Size  as  their  Antiquity. 

i  hole  of  Egypt  are  all 
fquare  in  their  Bales,  and  it  is 
a  thing  has  been  frequently 
propos'd,  to  eltablifh  a  fix'd 
Meafure  from  them,  to  be 
thereby  tranfmitted  to  Pofterity. 

The  Pyramid  is  Did  to  have 
been  among  the  Egyptians  an 
Emblem  or  Symbol*  of  human 
Life;  the  Beginning  of  which  is 
reprefented  by  the  Bafe  and  the 
End  by  the  Apex,  on  which 
account  it  was  they  us’d  to  erect 
them  on  Sepulchres. 

1.  A  Pyramid  is  one  third  of 
the  perpendicular  Altitude  mul¬ 
tiply  d  by  the  Bafe. 

2.  The  Superficial  Area  of 
a  Pyramid  is  found  by  adding 
the  Area  of  all  the  Triangles, 
whereof  the  Sides  of  the  Pyra¬ 
mid  confift,  in  one  Sum. 

3.  The  external  Surface  of 
4  right  Pyramid  which  ftands 
on  a  regular  Polygon  Bafe,  is 

equal 
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equal  to  the  Altitude  of  one  of 
the  Triangles  which  compofe 
it,  niultiply’d  by  the  whole 
Circumference  of  the  Bafe  of 
thePyramid. 

A  Pyramid  fhould  be  railed 
to  fuch  a  Height  as  may  let  it 
above  all  the  Buildings  that  ac¬ 
company  it  •  fo  that  it  may  be 
viewed  out  of  the  Country,  and 
be  a  noble  Ornament  to  the  Ci¬ 
ty  that  raifed  it. 

A  Pyramid,  fays  M.  le  Clerc , 
fhould  always  be  (ingle, or  alone, 
otherwife  it  loofes  its  preoer 
Signification,  which  is  torepre- 
fent  the  Glory  of  the  Prince. 

PYRAMIDAL  Number s>  are 
the  Sum  of  polygonal  Numbers 
collefted  after  the  fame  manner 
as  the  polygon  Numbers  them- 
felves  are  extracted  from  Arith¬ 
metical  Progreflions  *  they  are 
dillinguilhed  into  fir  ft,  fecond , 
ct  third  c. Pyramidals . 

PYRAMIDOID,  is  what  is 
lometimes  called  a  ‘Parabolic 
Spindle ,  and  is  a  folid  Figure, 
form’d  by  the  Revolution  of  a 
Parabola  round  its  Bafe  or 
greateft  Ordinate. 

a 

UADRA  [in  Building']  is 
any  fquare  Bord  er  or  F  rame 
incom  pa  fling  a  Baflo,  Relievo, 
Panne!  ,  Painting ,  or  other 
Y\ork  :  It  is  alio  us’d  (but  erro- 
ncoufly)  for  a  Frame  or  Border 
of  another  Form,  as  round,  o- 
val,  or  the  like. 

QUADRANGLE  [in  Geo¬ 
metry]  a  Quadrangular  or  Qua¬ 
drilateral  Figure,  or  a  Figure 
which  has  four  Sides  and  four 
Angles.  To  the  Clafs  of  Qua- 
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drangles  belong,  the  Square,  Pa- 
ralellogram ,  Trapezium, Rhom¬ 
bus,  and  Rhomboidcs. 

QUADRANT  [in  Geome¬ 
try]  is  an  Arch  of  a  Circle  con¬ 
taining  90  Degrees,  or  one  4th 
of  the  intire  Periphery  •  and 
is  alio  the  Space  contained  be¬ 
tween  a  quadrantal  Arch  and 
two  Radii  perpendicular  one 
to  another,  in  the  Center  of 
a  Circle. 

QUADRANT  is  the  fourth 
Part  of  a  Circle. 

To  find  the  Area  this  is 
The  RUL  E. 

Multiply  half  the  arch  Line 
of  the  Quadrant,  (that  is,  the 
eighth  part  of  the  Circumfe¬ 
rence  of  the  whole  Circle)*  by 
the  Radius,  and  the  Produft 
is  the  Area  of  the  Quadrant. 


c 


Let  ABC  be  a  Quadrant  or 
fourth  part  of  a  Circle,  vvhofc 
Radius  or  Semidiameter  is  ri.-*, 
and  the  half  arch  Line  8.875^5 
thefe  niultiply’d  together,  the 
Product  is  100.2875  for  the  A- 
rea. 

Thefe  are  the  Rules  and 
Ways  commonly  given  for  find¬ 
ing  the  Area  of  a  Semicircle 

and 
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and  Quadrant  3  but  I  think  it 
is  as  good  a  way  to  find  the  Area 
of  tlie  whole  Circle,  and  then 
to  take  half  that  Area  for  the 
Semicircle,  and  a  fourth  part 
for  the  Quadrant. 
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.  find  the  Area  of  a  Semi- 
circ,  this  is  the  Rule. 

Multiply  the  fourth  part  of 
the  Circumference  of  the  whole 
Circle,  (that  is,  half  the  arch 
Line)  by  the  Semidiameter,  and 
the  Product  will  be  the  Area, 


Let  ABC  be  a  Semicircle, 
whofe  Diameter  is  22.6,  and  the 
halt  Circumference  or  arch 
Line  ACB  is  35.5,  the  half 

1 7-75 

n-3 


of  which  is  75.5,  which  multi¬ 
ply  by  the  Semidiameter  11.3, 
and  the  Product  will  be  200^ 
575,  the  Area  of  the  Circle. 


53  2  5 
1 775 
1 775 


2O0-575  The  Area  of  the  Semicircle. 


By  Scale  and  Compajfes. 

Extend  the  Compafles  from 
1  to  11,3,  and  that  Extent  will 
reach  from  17.75  t0  200.575, 
the  Area. 

If  only  the  Diameter  of  the 
Semicircle  be  given,  you  may 
fay  by  the  Rule  of  Three,  as 
1  is  to  3927,  fois  the  Square  of 
the  Diameter  to  the  Area. 

By  Scale  and  Compajfes . 

Extend  the  Compafles  from 


1  to  the  Diameter  22.?,  and 
that  Extent  turned  twice  over 
from  3927,  will  reach  at  lalt 
to  200.575. 

Q^U  A  D  R  A  T  or  Line  of 
Shadows  on  a  Quadrant,  are  on¬ 
ly  a  Line  of  natural  Tangents 
to  the  Arches  of  the  Limb, 
and  are  plac’d  there  in  order  to 
meafure  Altitudes  readily  3  for 
it  will  always  be,  as  the  Radius 
to  the  Tangent  of  the  Angle  of 
Altitude,  at  the  Place  of  Obfer- 
vation  (that  is,  to  the  parts  of 
the  Quadrats  or  Shadows  cut  by 
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the  String)  io  is  the  Diftance 
between  the  Station  and  the 
Poot  of  the  ObjeCl,  to  theHeight 
above  the  Eye. 

QUADRANTAL  Triangle, 
is  a  Spherical  Triangle,  one  of 
whofe  Sides  (at  lealt)  is  a  Qua- 
drant,  and  one  right  Angle. 

QUADRATR1X  [in  Geo - 
tnetry~\  is  a  mechanical  Line, 
by  the  Means  whereof  we  can 
find  right  Lines  equal  to  the 
Circumference  of  a  Circle  or 
other  Curve,  and  the  feveral 
Parts  thereof. 

QUADRATURE  [in  Geo - 
fnetryi  is  the  fquarmg,  or  re¬ 
duction  of  a  Figure  to  a  Square, 
or  the  finding  a  Square  equal 
to  a  Figure  propofed. 

Thus  the  finding  of  a  Square 
containing  juft  as  much  Surface 
or  Area,  as  a  Circle,  an  Ellip- 
fis,  a  Triangle,  or  other  Fi¬ 
gure,  is  call’d  the  Quadrature 
of  a  Circle,  an  Elliplis,  a  Tri¬ 
angle,  or  the  like. 

The  Quadrature  of  ReCUli- 
near  Figures  comes  under  the 
common  Geometry  5  as  amount- 
ting  to  no  more  than  the  find¬ 
ing  their  Area’s  or  Superfi¬ 
cies,  which  are  in  EffeCt  their 
Squares. 

The  Quadrature  of  Curves, 
that  is,  tT!e  meaiuring  of  their 
Area,  or  the  finding  of  a  refti- 
linear  Space  equal  to  a  curvili¬ 
near  Space,  is  a  Matter  of  much 
deeper  Speculation,  and  makes 
a  Part  of  the  higher  Goometry. 

QUADRATURE  Lines 
are  two  Lines  frequently  placed 
on  Gunter's  Sector. 

They  are  mark’d  with  the 
Letter  Q^,  and  the  Figures  <?, 
6 ,  7,  8,  9,  10,  of  which 
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fignifies  the  Side  of  a  Square, 
and  the  other  Figures  the  Sides 
of  Polygons  of  5,  tf,  7,  &c. 
Sides.  S  there  Hands  for  the  Se- 
midiameter  of  a  Circle,  and  90 
for  a  Line  equal  to  90  degrees 
in  the  Circumference. 

QUADREL  [in  Building ] 
a  fort  of  artificial  Stone  perfect¬ 
ly  Square,  whence  their  Name, 
made  of  chalky,  white,  pliable 
Earth,  £S>c.  dried  in  the  Shade 
for  two  Years. 

Thefe  were  formerly  in  great 
requefl  among  the  Italian  Ar¬ 
chitects. 

QUADRIPARTITION  a 

dividing  by  four. 

QUADRUPLE  a  Sum  or 
Number  multiply’d  by  4,  or 
taken  four  times. 

QUADRILATERAL  Fi¬ 
gures,  are  thole  whofe  Sides  are 
tour  Right  Lines,  and  thofe 
making  lour  Angles,  as  ‘Paral¬ 
lelogram,  Trapezium,  re  ft  angle 
Square,  Rhomboides  or  Rhombus. 

QUANTITY  fignifies w hat- 
foe  ver  is  capable  of  any  Sort  of 
EiTimation  or  Menfurarion,  and 
which  being  compar’d  with  an¬ 
other  thing  of  the  fame  N  ature, 
may  be  laid  to  be  greater  or 
lei's,  equal  or  unequal  to  it. 

The  Quantity  of  Matter 
in  any  Body,  is  its  Meafure  a- 
rifing  from  the  Joint  Conlidera- 
tion  of  its  Magnitude  and  Den- 

2.  The  Quantity  of  Motion 
in  any  Body,  is  its  Meafure  a- 
rifing  from  the  Joint  Confidera- 
tion  of  the  Quantity  of  Matter 
in*  and  Velocity  of  the  Motion 
in  that  Bodv. 

QUARREL SofGIafi  [in 
QUARRELS  5  Gla¬ 

zier  y'\ 
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ziery~]  a  Pane  or  Piece  of  Glafs 
cut  in  a  Diamond  Form. 

They  are  of  two  Kinds,  viz. 
Square  and  Long,  each  of 
which  is  of  different  Sizes,  ex- 
prefs’d  by  the  Number  of  them 
which  makes  a  Foot,  viz .  8ths, 
loths,  laths,  1 5ths,  iSths  and 
20tl)s  $  but  all  the  Sizes  are  cut 
to  the  fame  Angles,  the  Acute 
Angle  being  7  7  Degrees  19  Min. 
in  the  Square  Quarrels,  and  67 
Degrees  21  Minutes  in  the 
Long  ones. 

QUARRY,  a  Place  under 
Ground,  out  of  which  are  dug 
Marble,  Free-ftone,  Slate,  Lime- 
Stone,  and  other  Matters  pro¬ 
per  for  Building. 

In  the  digging  Quarries  of 
Free-ftore,  they  firltopen  a  Hole- 
in  the  Manner  of  a  Well,  12  or 
14  Foot  in  Diameter,  drawing 
up  the  rubbifh  with  a  Windlass 
in  large  Oiler  Baikets,  they 
heap  it  up  all  around,  and  Place 
the  W  heel,  which  is  to  draw  up 
the  Stones  upon  it. 

As  the  Hole  grows  deeper, 
and  their  common  Ladder  too 
Ihort,  they  apply  a  particu¬ 
lar  Ladder  for  their  Purpofe  : 
\vhen  they  are  got  through  the 
Earth,  and  are  arrived  at  the 
firft  Bank  or  Stratum ,  they  be¬ 
gin  to  ufe  their  Wheel  and  Baf- 
kets,  to  difeharge  the  Stones 
as  fail  as  they  dig  through  them. 

There  are  ulually  feven  of 
thefe  different  Beds  or  Strata  of 
Stones  found  of  differentHeights 
and  ierving  for  different  Pur- 
pofes  •  tho’the  Number,  as  well 
as  the  Order  in  which  they  fol¬ 
low',  is  various. 

As  to  the  drawing  ofthe  Stone, 
i.  e .  freeing  it  from  the  Beds, 
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they  find  that  common  Stones?, 
at  leaft  thofe  that  are  ofthe 
fofter  Kinds,  as  they  lie,  have 
two  Grains,  a  cleaving  Grain, 
running  Parallel  with  the  Ho¬ 
rizon,  and  a  breaking  Grain, 
Perpendicular  thereto. 

After  they  have  uncop’d  the 
Stone,  /.  e.  cleared  it  of  the 
Earth,  they  obferve  by  the 
Grain  where  the  Stone  will 
cleave,  and  there  they  drive  in 
a  good  Number  of  wedges,  till 
they  have  by  this  Means  clear’d 
it  from  the  Reft  of  the  Rock. 

They  then  proceed  to  break 
it  •  in  Order  to  which  they  spply 
a  Ruler  to  it  at  both  Ends  a- 
bout  10  or  12  Inches  apart,  ac¬ 
cording  to  the  Ufes  the  Stone 
is  intended  for,  and  ftrike  a 
Line,  and  by  this  cut  a  little 
Channel  with  their  Stone  Ax  ; 
andfet  five  or  fix  wedges,  (Tup- 
pofing  the  Stone  to  be  three  or 
four  Foot)  driving  them  in  very 
carefully,  with  gentle  Blows, 
and  ftill  keeping  them  equally 
forward. 

When  they  have  broke  them 
in  Length  (w’hich  they  are  able 
to  half  an  Inch  of  any  Size)  ap¬ 
plying  a  Square  to  the  Streight 
Side,  they  Strike  a  Line  and 
proceed  as  before  to  break  it  in 
Breadth  alfo. 

This  Method  of  drawing  is 
found  greatly  preferable  to  that 
where  the  Stones  are  broken  at 
Random,  one  Load  of  theStones 
drawn  after  this  Manner,  being 
found  to  do  the  Bufinels  of  a 
Load  and  a  Half  of  the  latter. 

But  this  cleaving  Grain  be¬ 
ing  feldom  found  in  the  harder 
Stones  they  ufe  greatheavyS  tone 
Axes  only  for  breaking  up  thefe 

in 


in  the  Quarries,  with  which 
they  Work  down  a  deep  Chan¬ 
nel  into  the  Stone,  and  lay  two 
Bars  of  Iron  a  Top  into  this 
Channel,  and  drive  their  Iron 
Wedges  between  thefe  Bars. 

Some,  in  drawing  of  Stone, 
efpecially  thofe  of  a  very  hard 
Kind,  make  ufe  of  Gunpow¬ 
der,  and  to  a  very  good  Ef¬ 
fect. 

Their  Method  is  as  follows, 
they  make  a  fmall  Perforation 
pretty  deep  into  the  Body  of 
the  Rock,  fo  as  to  have  that 
thicknefs  of  Rock  proper  to  be 
blown  up  at  once  5  at  the  fur¬ 
ther  End  of  the  perforation 
they  lay  a  proper  Quantity  of 
Gunpowder,  filling  up  all  the 
Reft  with  Stones  and  Rubbifh 
ilrongly  ramn’d  in,  except  a 
little  Space  for  the  Train. 

By  this  Means  is  the  Rock 
blown  up  into  feveral  Pieces, 
moft  of  them  not  too  unwieldy 
for  the  Workmen  to  manage. 

QUARTER  Rmnd  [in  Ar¬ 
chitecture ]  fignifies  any  Mould¬ 
ing  in  general,  whofe  contour  is 
either  a  perfect  Quadrant  or 
Quarter  of  a  Circle,  or  that 
approaches  near  to  that  Fi¬ 
gure.  Architects  commonly 
call  it  Ovoloy  and  Vitruvius  E- 
chinus . 

QUARTERS  [in  Archi - 
tetture]  are  thofe  flight  upright 
Pieces  of  Timber  placed  be¬ 
tween  the  Punchions  and  Pofts, 
ufed  to  lath  upon. 

They  are  of  two  Sorts,  Jingle 
and  double ;  the  Jingle  Quarters 
are  fawn  Stuff  two  Inches  thick 
and  four  Inches  broad  ;  the 
double  Quarters  are  fawn  to  four 
Inches  Square, 


’Tis  a  Rule  in  Carpentry, 
that  no  Quarters  be  placed  at 
greater  Diftance  then  fourteen 
Inches. 

QUARTERING  [in  Car - 
fentry]  fignifies  the  putting  in 
of  Quarters.  Sometimes  it  is 
ufed  for  the  Quarters  them- 
felves. 

QUINDECAGON,  is  a  plain 
Figure  of  fifteen  Sides  and  An¬ 
gles,  which,  if  they  are  all  e- 
qual  to  one  another,  is  call’d  a 
regular  Qij  in  decagon. 

Euclid  fliows  how  to  defcribe 
it  in  a  Circle.  'Prop.  16 .  c.  4. 

The  Side  of  a  regular  Quin- 
decagon  fo  deferibed  is  equal  in 
Power  to  the  half  Difference,  be¬ 
tween  the  Side  of  equilateral 
Triangle,  and  the  Side  of  the 
Pentagon  $  and  alio  to  the  Dif¬ 
ference  of  the  Perpendiculars  let 
Fall  on  both  Sides  taken  toge¬ 
ther. 

QUINQUEANGLED  [in 
Geometry']  is  faid  of  a  Figure 
confiding  of  five  Angles. 

QUINTUPLE  five  Fold  or 
five  Times  as  much  as  another 
Thing. 

QUIRK  [with  Builders]  a 
Piece  of  Ground  taken  out  of 

any  Ground  Plot  or  Floor . - 

Thus  if  the  Ground  Plot  were 
Square  or  Oblong,  and  a  Piece 
be  taken  out  of  a  Corner  to 
make  a  Court  or  Yard,  ££? c.  the 
Piece  i$  call’d  a  Quirk. 

QUOINS  [in  Ar (hit eEl ure] 
are  fet  in  the  Corners  of  Brick, 
or  Stone  Walls. 

The  Word  is  particularly  ufed 
for  Stones  in  the  Corners  of 
Brick  Buildings. 

Rufl i ck  -  Quoi. ns ,  are  t  h  0  fe 
which  ftand  out  beyond  the 

Brick 


QU 
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Brick  Work,  (their  Edges  be¬ 
ing  chamfer’d  off.) 

Thefe  latter  at  two  Foot  one 
Face,  and  one  Foot  the  other, 
are  valued  from  15.  to  1  s. 
4  d.per  Quoin,  Stone  and  Work¬ 
manship. 

QUOTIENT  [in  Arith- 
rnetick J  is  that  Number  in  a 
Divifion,  which  arifes  by  divi¬ 
ding  the  Dividend  by  the  Divi- 
ior  •  and  is  call’d  the  Quotient  y 
becauie  it  anfwersto  the  Quef- 
tion,  how  often  one  Number  is 
contain’d  in  another. 

R 

T)  ABBETING  [in  Carpcn- 
try ]  is  the  planing  or  cut¬ 
ting  of  Channels  or  Groves  in 

Boards. 


R A FTE RS  [in  Building] 
are  pieces  of  Timber,  which 
Rand  by  Pairs  upon  the  Rea¬ 
son,  meet  irr  an  Angle  at  the 
Top,^  and  help  to  compofe  the 
Roof  of  a  Building. 

As  to  their  Scantlings, 
it  is  provided  by  an  A£t  of  Par¬ 
liament  for  Re-building  the 
City  of  London,  that  the  fol¬ 
lowing  Scantlings,  (which  were 
well  confulted  by  the  ableffc 
Workmen  before  they  were  re¬ 
duced  to  an  Aft)  are  let  down 
as  fitted  for  all  Edifices  great 
or  fmall,  as  follows. 

As  to  their  Diftance,  ’tis  a 
Rule  in  Architecture,  that  no 
Rafters  be  laid  at  greater  Dis¬ 
tance  from  each  other  than  12. 
Inches. 


From 

to 

Muft  be  in  Breadth* 

And  thick. 

F.  I- 

F.  I. 

Foot. 

Top. 

12  6 

14  6 

Inches 

Inches 

Inches., 

14  6 

CO 

8 

5 

6 

18  6 

21  6 

9 

7 

7 

21  6 

26  4 

IO 

8 

8 

24  6 

26  4 

12 

9 

81 

13  9 

9 

Single  Rafters  in  Length — 


have  in  their  Square 


muft 


Inches 


Vol.  II 


Trincl - 
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Principal  RAFTERS, 
fhould  be  near  as  thick  at  the 
Bottom  as  the  Beam,  and  ihould 
dirmniih  in  their  Length  one 
fifth ,  or  one  fixth  o f  their 
Breadth,  the  king  Ports  ILould 
be  as  thick  as  the  principal 
Rafters,  and  their  Breadth  ac¬ 
cording  to  the  Bignefs  of  them 
that  are  intended  to  be  let  into 
them,  the  middle  Part  being 
left  fomething  broader  than  the 
Thicknefs. 


R  AG  STONE,  fee  ‘Paving. 

R  A  K  E I N  G.  Suppofe  the 
Level  Moulding  A  join  the 
rakeing  Moulding  B.  How  to 
make  their  Curves  to  fit  each 
other  at  their  Mitering  L  K. 

Draw  the  Moulding  or  Curve 
C  D,  alio  the  Right ^Line  CD, 
which  divide  into  halves  in  M, 
and  divide  the  Right  Line 
DM  and  M  C,  each  into  any 
Number  of  equal  Parts  (the 
more  the  better. 


From  thence  raife  Perpendi¬ 
culars  to  the  Curves,  as  m  the 
Example-  and  draw  the  Line 
D  E  Perpendicular  to  D  K. 

When  you  have  done  this, 
draw  the  line  G  I  and  H  F 
Perpendicular  to  KN,  and  di- 
rtant  from  each  other,  equal  to 
E  C,  and  draw  the  Line  H  G, 
which  divide  in  the  middle 
in  O. 

Then  divide  H  O  into  the 
fame  Number  of  Parts  as  DM, 
and  alio  O  G  as  M  C,  from 
whence  raife  Perpendiculars  at 
Pleafure,  as  in  the  Example. 

When  you  have  fo  done, take 
die  Length  of  the  Perpendicu¬ 
lars  between  the  Right  Line  and 
die  Curve  Line  D  M,  and  fet 


them  on  their  refpe&ive  Per¬ 
pendiculars  on  the  Right  Line 
H  O;  that  is,  let  the  Line 
next  to  D  on  the  Line  next  H  ^ 
and  fo  on  to  the  Perpendiculars 
on  M  C  and  O  G,  whofe  Points 
create  the  true  Curve  H  O  G, 
by  flicking  a  Nail  into  each 
Point,  and  bending  a  thin  Lath 
to  touch  them  all  at  once, 
whofe  Edge  gives  the  Curve  or 
moulding  requir'd. 

N.  jB.  This  Method  is  ufe- 
ful  in  all  Pediments  or  Rake¬ 
ing  W  ork  whatfoever,  and  will 
prevent  that  common  Error, 
which  Workmen  call  tuneing 
off,  after  the  Work  is  put  to¬ 
gether. 


RAILS 
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RAILS  [in  Architecture] 
are  ufed  in  different  Senfes,  as 

Particularly  for  thofc  Pieces  of 
"imber,  &c.  which  lie  hori¬ 
zontally  between  the  Pannels 
of  Wainfcot  5  alfo  for  thofe 
which  lie  over  and  under  Bai¬ 
liff  ers  in  Balconies,  Stair-cales, 
and  the  like  ;  and  alio  to 
pieces  of  Timber,  which  lie 
horizontally  from  Poll  to  Poll 
in  Fences,  with  Pales  or  with¬ 
out. 

Mr.  Wing  fays,  that  the  Price 
of  making  Rails  and  Ballulters 
on  Balconies,  or  about  the  Plat¬ 
form  of  great  Houfes  are  worth 
(for  Workmanfhip  only)  q.s. 
per  Yard,  running  Meafure. 

RAISER  [in  ‘Building]  a 
Board  fet  on  Edge,  under  the 
forefide  of  a  Step,  Stair,  &c. 

RAISING  ‘Pieces  [in  Archi¬ 
tecture]  are  Pieces  that  lie  un¬ 
der  the  Beams,  on  Brick  or 
Timber  by  the  Side  erf  the 
Houfe. 

RANGE  [in  Building]  the 
Side  of  any  Work  that  runs 
ftrait,  without  breaking  out 
into  Angles,  is  faid  to  range 
or  run  range  :  Thus  the  Rails 
and  Pannels  of  one  Side  of 
wainfeotting  is  faid  to  run  range. 

RATIO  or  R  eason  [in 
Arithmetic k  and  Geometry]  is 
that  Relation  of  homogeneous 
Things  which  determines  the 
Quantity  of  one  from  the  Quan- 
tity  of  another,  without  thelnter- 
vention  of  any  third  :  Or  it  is 
when  two  Quantities  are  com¬ 
par’d  one  with  another,  with 
Refpeft  to  their  greatnels  or 
fmallncls,  that  Comparifon  is 
called  Ratio . 

RATIONAL  Quan  ti ty  or 


R  A 

Number ,  is  a  Quantity  or  Num¬ 
ber  commenfurable  to  Unity. 

As,  fuppofing  any  Quantity 
to  be  1,  there  are  infinite  other 
Quantities,  lbme  of  which  ar» 
commenlurable  to  it,  either 
limply  or  in  Power,  and  thefe 
are  called  by  Euclid  Rational 
Quantities  $  and  the  reft  that 
are  incommenfurable  to  1,  he 
calls  Irrational  Quantities . 

RATIONAL  Integer t  or 
Whole  Number ,  is  that  of  which 
Unity  is  an  Aliquot  Part. 

R  AT  ION  A  L  Fraction  or 
Broken  Number ,  is  that  which 
is  equal  to  lbme  Part  or  Parts. 

RATIONAL  Mix'd  Num¬ 
ber ,  is  that  which  conlifts  of  a 
Mix'd  Number  and  a  Fraction. 

RAY  [in  Opticks]  a  Line 
of  Light  propagated  from  a 
Radiant,  through  an  unrefift- 
ing  Medium. 

Common  RAY  [in  Opticks ] 
is  fometimes  us’d  for  a  Right* 
line  drawn  from  the  Point  of 
the  concourle  of  the  two  optical 
Axes,  through  the  middle  of 
the  Right -line,  which  pafles 
by  the  Center  of  the  Pupil  of 
the  Eye. 

PRINCIPAL  RAY  [in 
PerfpeClive]  is  the  perpendi¬ 
cular  Diftance  between  the  Eye 
and  the  vertical  Plane  or  Ta¬ 
ble,  as  fome  call  it. 

RECIPROCAL  Fi?ures[in 
Geometry]  are  luch  as  have  the 
Antecedents  and  Conlequents 
of  the  Ratio  in  both  Figures. 

RECIPROCAL  Proportion 
is  when  in  four  Numbers,  the 
fourth  is  lefler  than  the  fecond, 
by  fo  much  as  the  third  is 
greater  than  the  firft  •  and  vice 
verfa . 

O  2 
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RECTANGLE  [in Arithme¬ 
tic)^  is  the  fame  with  Produft, 
which  fee. 

RECTANGLED,  as  a 
ReCiangled  I’riangle,  is  a  Tri¬ 
angle  one  of  whole  Angles  is 
Right  or  equal  to  90  Degrees. 

There  can  be  but  one  Right- 
angle  in  a  Plain  Triangle- 
therefore  a  reft  angled  Triangle 
cannot  be  equilateral. 

RECTANGULAR  [in 
Geometry']  is  applied  to  Figures 
and  Solids,  which  have  one  or 
more  Angles  right. 

RECTILINEAR  [ in  Geo¬ 
metry]  i.  e.  Right  lined,  is  ap¬ 
plied  to  Figures,  whofe  Peri¬ 
meter  confifts  of  Right-lines. 

REDUCT  [in  Ruilding]  a 
Querk  or  little  Place  taken  out 
of  a  larger,  to  make  it  more 
uniform  and  regular  :  or  for 
fome  Conveniences,  as  for  lit¬ 
tle  Cabinets  on  the  Sides  of 
Chimneys,  Alcoves,  &c. 

REDUCTION  [in  Arith - 
tnetick]  is  the  converting  Mo¬ 
nies,  Weights  and  Meafures, 
into  the  lame  Value  in  other 
Denominations,  ex.gr.  Pounds 
into  Shillings  and  Pence,  &c. 

REFLECTION  in  general, 
is  the  Regrefs  or  Return,  that 
happens  to  a  moving  Body,  be¬ 
cause  of  the  meeting  of  another 
Body,  which  it  cannot  pene¬ 
trate  $  thus  the  material  Rays 
are  reflefted  varioully  from 
fuch  Bodies  as  they  cannot  pafs 
through. 

REFLEX  ?  [in  Paint- 

REFLEQT  3  ing]  is  un- 
derftood  of  thofe  Places  in  a 
Pifture,  which  are  fuppofed  to 
be  illuminated  by  a  Light,  re¬ 
flefted  by  fome  other  Body  re- 


prefcnted  in  the  fame  Piece. 

REFLEX  Vifion  7  [in 
REFLECTED  VifionlCa- 
toptricks]  is  that  which  is  per¬ 
formed  by  means  of  Rays  re¬ 
flefted  from  polilh’d  Surfaces 
of  Objefts  to  the  Eye. 

REFRACTION  [in  Me- 
chanicks]  in  General,  is  the 
Incurvation  or  change  of  Deter¬ 
mination  in  the  Body  moved, 
which  happens  to  it  while  it 
enters  or  penetrate  any  Me¬ 
dium. 

REFRACTION  [in  CDiop- 
tricks]  is  the  Variation  of  a  Ray 
of  Light,  from  that  Right-line 
which  it  would  have  paffed  in, 
had  not  the  Denfiry  ot  the  Me¬ 
dium  turn’d  it  afide. 

REFRACTION  from  the 
‘Perpendicular,  is  when  a  Ray 
falling  inclin’d,  from  a  thicker 
Medium  into  a  thinner,  in  break¬ 
ing  departs  from  that  Perpen¬ 
dicular. 

REFRACTION  to  thePer - 
pendicular ,  is  when  it  falls  from 
a  thinner  into  a  thicker,  andfo 
becomes  nearer  the  Perpendicu- 
iar. 

REGULA[in  Architecture] 
See  Orlo. 

REGULAR  BODIES  are 
Solids,  whofe  Surface  is  com¬ 
pos’d  of  regular  and  equal  Fi¬ 
gures  j  whofe  Solid  Angles  are 
all  equal,  fuch  as  the  i Tetrahe¬ 
dron ,  Hexahedron ,  Octahedron, 
i Dodecahedron ,  and  Icofahedron. 

There  can  be  no  more  regu¬ 
lar  Bodies  befides  thefe. 

REGULAR  Figures  [in 
Geometry]  are  fuch  whofe  Sides, 
and  consequently  their  Angles, 
are  all  equal  to  one  another  : 
Whence  all  regular  Multilateral 
Planes 


R  E 


R  E 


Planes  are  called  Regular  ‘Po¬ 
lygons. 

The  Area  of  fuch  Figures  is 
fpeedily  found,  by  multiplying 
a  Perpendicular  let  fall  from  the 
Center  of  the  inferib’d  Circle  to 
any  Side,  by  half  that  Side  ; 
and  then  that  Product  by  the 
Number  of  the  Sides  of  the  Po¬ 
lygon. 

RELIEVO  7  [  in  Sculpture ] 

RELIEF  $  is  applied  to  a 
Figure  which  projects  or  Hands 
out,  prominent  from  the  Ground 
or  Plane  whereon  it  is  form’d  ; 
whether  that  Figure  be  cut 
with  a  Chiflel,  moulded  or 
call. 

The  Alto  Relievo  ?  is  when 

High  RELIEF  S  the  Fi¬ 
gure  is  form’d  according  to  Na¬ 
ture,  and  projects  as  much  as 
the  Life. 

Bajjo  RELIEVO  ?  . 

Bafs  or  low  RELIEF  $  18 
when  the  Work  is  rais’d  but 
a  little  from  its  Ground,  as  in 
Mef  als,Fronrifpieccs,  Feftoons, 
Foliages,  and  other  Ornaments 
cf  Friezes. 

Demi  RELIEVO,  is  when 
one  half  of  the  figure  riles  from 
the  Plan,  i.e.  when  the  Body  of 
the  figure  feems  cut  in  two,  and 
the  one  half  of  it  is  clapp’d  up¬ 
on  a  Ground,  when  there  are 
fome  Parts  that  Hand  clear  out, 
detach’d  from  the  reft  in  a  Bajfo 
Relievo ,  then  the  Work  is  cal¬ 
led  PJemi-Bafs. 

RELIEVO  [in  Architec¬ 
ture ]  is  the  Projedture  of  any 
Ornament. 

‘Daviler  obferves,  that  this 
ought  always  to  he  proportion’d 
to  the  Magnitude  of  the  Build¬ 
ing  it  adorns,  and  the  Diftance 
•F  vdgch  *tis  tp  be  viewed. 


RELIEVO  [in  Painting ]  is 
a  Degree  of  Force  or  Boldnefs 
wherewith  the  Figures  feem  at 
a  due  Diftance,  to  Rand  out 
Xrom  the  Ground  of  the  Paint¬ 
ing,  as  if  they  were  really  im- 
boft’d. 

RENDERING  [in  Build¬ 
ing]  Sec  Pargeting. 

REPOSITORY,  a  Store- 
houle,  or  Place  where  things 
are  laid  up  and  kept.  Archi¬ 
tects  more  particularly  ufe  it  to 
fignify  fuch  a  Place  as  is  built 
for  the  laying  up  Rarities,  ei¬ 
ther  in  Painting  or  any  other 
Art. 

RESERVATORY,  a  Place 
to  which  Waters  are  brought 
together,  not  only  to  make 
Jets  d'eaux  one  of  the  greateil 
Ornaments  of  a  Garden*  but 
alfo  for  fupplying  a  noble  Seat 
with  Water  for  Family  Ufes. 
Sec  Refer  voir. 

If  a  Perfon  /hall  be  fo  happy 
as  to  find  out  Water  in  a  Place 
for  which  he  may  conveniently 
make  a  Rcfervatory,  without 
the  Help  of  Machines,  much 
Expence  will  be  lav’d  thereby : 
But  if  that  be  impoflible  to  be 
done,  of  Neceffiry  Recourfe 
muff:  be  had  to  Hydraulick  Ma¬ 
chines,  in  order  to  raife  it  from 
the  Bottom  of  Pools  into  Re- 
ferv atones,  that  it  may  be  aft 
terwards  let  down  into  Gardens, 
Houfes,  &c. 

Thefe  Machines  are  now 
much  in  Ufe,  and  many  Peo¬ 
ple  prefer  them  before  natural 
Watcr-Courfes,  by  Reafon  of 
the  Quantity  of  Water  they 
furnilh,  and  the  nearnefir  of 
the  Refcrvaiories ,  and  Conduits 
or  Pipes. 

O  3 
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Water  is  rais’d  by  different 
Machines  $  firft,  by  Pumps  and 
Horles  $  and  Secondly  the  two 
Elements  of  Air  and  Water 
are  us’d  to  turn  Mills,  and  thefe 
are  infinitely  to  be  preferr’d ; 
thefe  Machines  almoll  always 
furnilhmg  us  with  Water,  as 
may  be  laid,.  Night  and  Day. 

Thofe  Rejervatories  that  are 
made  on  the  Ground  are  u- 
fually  Parcels  of  Water  or  moilt 
Channels,  from  whence  the  Wa¬ 
ters  are  brought  together  in 
great  Quantities  ;  thefe  are 
made  deep,  that  they  may 
contain  the  more,  and  not  be 
fb  loon  empty. 

If  thele  can  be  made  near  an 
Houfe,  it  will  be  much  better  • 
but  if  there  be  a  NeceiTity 
that  the  Refervatory  be  in  the 
Fields,  it  mult  be  furrounded 
with  a  Wall. 

Thofe  Refervatories  that  are 
rais’d  above  Ground,  cannot 
be  expected  to  be  made  as 
3arge  as  the  others,  nor  of  Con- 
iequence  be  capable  of  holding 
as  much  Watery  the  Difficulty 
to  lupport  them,  and  Charge 
of  the  Lead,  wherewith  to 
line  them,  not  admitting  of  it 5 
they  are  to  be  rais’d  upon  Ar¬ 
ches  or  Stone  Pillars,  with 
Timber  Work  thereon  to!  form 
the  Bottom  and  Sides,  which 
mull  be  lin’d  with  ftrong  Sheets 
of  Lead,  well  foldered  toge¬ 
ther.  The  Timber  Work  ought 
to  be  very  folid  and  ftrong,  that 
ir  may  bear  the  great  W  eight 
of  the  Wrafer. 

The  Ancients  had  *  Ways 
for  the  Conveyance  of  Water, 
viz.  Subterranean  Aquedudls, 
leaden  Pipes,  and  Stone  or 


Earthen  Pipes*  which  are  Hill 
in  Ule,  and  to  which  we  may 
add  thofe  of  Wood,  Brafs  and 
Copper. 

Subterranean  Aquedu&s 
ought  to  be  built  of  Free- 
Stone,  and  cover’d  over  with 
Arches  or  flat  Stones,  to  the 
End  that  the  Sun  may  not  have 
an  Influence  upon  the  Water: 
If  a  Rock  happens  to  be  in  the 
Way,  it  mult  be  cut  thorough, 
and  if  a  Mountain  obftrufts  the 
Paflage,  a  W  ay  muft  be  made 
through  it,  and  the  Aqueduft 
muft  be  carried  on  through 
them,  and  Props  us’d  of  50 
Fathom  long  from  Place  to 
Place,  in  Order  to  give  the  Wa¬ 
ter  a  little  Air  •  and  as  to  the 
Bottoms  and  Vallies  which  in¬ 
terrupt  the  Level  of  the  Con¬ 
veyance,  they  are  to  be  fill’d 
up  with  Rubbilli  and  Heaps  of 
Maionry,  or  with  Arches  and 
the  like. 

The  Water  runs  into  tl^fe 
Aqueducts  after  different  W' ays, 
either  through  Stone  or  Lead¬ 
en  Pipes,  Free-Stone,  Troughs, 
Trenches  made  of  Lime  and 
Cement  or  Clay. 

There  are  lomctimes  Veins 
of  Gravel  or  Gravel  Stones  na¬ 
turally  met  with,  through  which 
the  Water  will  run  without 
any  lofs  :  Room  ought  always 
to  be  made  or  allow’d  for  two 
fmall  Paths  on  each  Side  of 
thefe  Troughs  or  Conveyances, 
that  there  may  be  a  Paflage 
along  by  them,  if  there  beOc- 
cafion ;  and  befides,  there  muft 
an  imperceptible  Declivity  be 
given  to  thefe  Troughs,  that 
the  W  ater  may  the  more  eafily 
run  along. 
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Thefe  Sorts  of  Aqueducts 
are  proper  to  collect  Spring 
Water,  and  to  convey  it  into  a 
Refervatory  $  for  the  Waters 
being  not  clos’d  up  therein,  as 
in  Pipes,  they  lofe  the  Declivi¬ 
ty  and  the  Force  which  they 
ought  to  have  to  mount  up  into 
the  Air. 

Leaden  Pipes  are  the  moft 
commodious  for  railing  of  Wa¬ 
ter  •  you  may  make  them  rife, 
fall  and  turn,  without  hurting 
the  running  of  the  Water  thro’ 
them  :  There  are  two  Sorts  of 
them,  viz.  call  and  loldered 
Pipes. 

The  firft  are  call  in  Moulds- 
of  what  Length  you  pleafe, 
and  are  generally  iz  Foot  long  5 
they  .are  made  thicker  than  the 
iolder’d  ones,  for  Fear  of  Blows  • 
and  therefore  are  better  and 
more  valued-  but  they  coft 
more  by  rcafon  of  *  their 
Weight. 

Soldered  Pipes  are  only  Sheets 
of  Lead,  bended  and  loldered 
together  at  the  Junctures,  the 
biggeft  Leaden  Pipes  not  ex¬ 
ceeding  fix  Inches  Diameter  • 
thefe  are  thruft  into  one  ano¬ 
ther  and  loldered  ;  Thefe  are 
apt  to  bur  ft  and  to  wafte,  laid 
in  Earths  that  are  full  of  Chalk. 

Store  or  Earthen  Pipes  was 
a  third  Way  the  Ancients  had 
for  the  Conveyance  of  Water, 
and  are  thole  that  coft  the  lealt 
and  yet  will  keep  the  beft. 

Thefe  Pipes  are  a  Com  po¬ 
rtion  of  baked  Earth,  like 
that  of  which  they  make 
earthen  and  Stone  Pots  •  they 
join  the  Bodies  of  them,  which 
are  two  or  three  Feet  long  to 
iw  another;  and  make  Uie  of 


Maftick  with  fome  Hemp  or 
Flax  for  the  Junctures. 

When  thefe  Pipes  are  made 
Ufe  of  for  the  Conveyance  of 
forc’d  Waters,  they  encompafs 
them  with  a  Lay  of  Cement, 
five  or  fix  Inches  thick,  which 
will  prelerve  them  a  long  time, 
provided  they  have  the  Pre¬ 
caution;  fir  ft,  to  let  the  Con¬ 
duit  dry  for  feveral  Months, 
before  the  Water  is  turn’d  into 
it;  that  fo  the  Cement  may 
have  Time  to  harden  :  And  Se¬ 
condly,  to  Secure  thefe  fi^es 
which  are  very  brittle,  with 
lome  Brick  Work,  fo  that  they 
may  not  link  down  too  much. 

1  hefe  Pipes  are  more  proper 
for  the  Conveyance  of  the  Dis¬ 
charges  of  Batons,  than  fpout- 
ing  Water,  which  they  cannot 
long  be  able  to  bear ;  they  are 
iubjeil  to  Fox-Tails,  which 
arc  very  iinall  Roots,  which 
palfing  through  the  Pores  of 
the  Earth  or  Stone,  or  through 
the  Maftick  which  rots  in  tne 
Ground,  are  fed  by  the  Water 
and  become  fo  thick  and  long, 
that  they  intirely  flop  the  Pipe. 

There  arc  fome  who  pretend 
that  the  Fox-Tail  comes  from 
the  Hemp  that  is  us’d  with  the 
Maftick  for  the  Junctures,  or 
cllc  from  fome  Seeds,  which 
with  the  Water  got  into  the 
Pipe. 

Stone  or  Earthen  Ripes  are 
particularly  valued,  for  the 
Conveyance  of  Spring  Water 
to  drink  ;  for  being  glaz’d  on 
the  mfide,  the  mud  will  not 
flick  to  them,  and  the  Water 
is  better  preierv'd  and  clearer 
than  in  other  Pipes ;  befidcs 
that  it  docs  not  acquire  that  i]l 
Oj  Did; 
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Quality  in  pafling  through 
them,  as  it  docs  through  Leack 
or  Iron. 

For  making  wooden  Pipes, 
they  take  large  Trees  of  Oak, 
Elm  or  Alder,  and  the  ftrait- 
eft  that  can  be  got  •  they  bore 
them  thorough  and  make  a 
Channel  of  three  or  four  Inches 
Diameter  :  they  frame  them 
after  luch  Manner,  that  the 
End  of  the  one  may  be  thru  ft 
into  the  other,  and  bind  them 
with  an  Iron  Hook  or  Circle, 
and  cover  the  Junctures  with 
Pitch. 

ThefeSort  of  Pipes  are  good 
in  Marfhy  Grounds,  and  fuch 
as  are  naturally  moift;  for  they 
doon  periih  in  thole  that  are 
dry. 

The  Water  that  pafles  thro’ 
them,  M.  Chomel  fays,  is  of 
a  dark  red  Colour,  and  has  al¬ 
ways  a  particular  Tafte. 

IronEifes  are  call  in  Moulds, 
and  are  now  much  us'd  5  they 
have  the  fame  good  Qualities 
as  thofe  of  Lead;  they  will 
laft  long,  and  colt  four  or  five 
times  lefs  Money. 

Some  of  them  are  made  to 
18  Inches  Diameter ;  each  Pipe 
is  three  Foot  and  a  half  long, 
and  there  are  Bridles  at  each 
End  of  them,  which  are  join’d 
and  clos  d  together  by  Screws 
and  Worms,  between  which 
they  put  Roundels  of  Leather 
and  Maffick. 

As  to  the  Proportion  and 
Bignefs  of  the  Conduits  and 
Pipes,  in  Reference  to  the  Jet 
d'Eau  or  throwing  of  Water, 
it  is  upon  that  the  Beauty  of 
Spouting  Water  depends;  for 
if  the  Pipes  are  too  final!,  or 


that  they  furnifh  the  Bafons 
with  too  much  Water,  without 
a  juft  Proportion,  they  will 
form  Imall,  weak  and  ill  fed 
Calls;  befides  thele  Pipes  are 
fubjedi  to  be  ealily  choak’d  up 
and  to  burft. 

Now  to  play  a  Jet  cVEau  of 
four  or  five  Lines,  that  is  one 
whole  Ajutage  is  four  or  five 
Lines  Diameter,  which  forms 
a  Paflage  of  an  Inch  and  the 
feventh  Part  of  an  Inch  in  Cir¬ 
cumference,  you  muft  have  a 
Pipe  of  an  Inch  and  a  half  Dia¬ 
meter:  For  a  Jet  tVEau  of  fix 
or  feven  Lines,  you  muft  have 
a  Pipe  of  2  Inches  ;  for  one  of 
eight  or  nine  Lines,  a  Pipe  of 
three  Inches;  and  for  a  large 
Jet  d'Eau  of  an  Inch,  a*  Pipe 
of  four  Inches  Diameter;  and 
lor  a  larger  Jet  d'Eau  of  1 5  or 
16  Lines,  you  muft  have  a 
thick  Pipe  of  fix  Inches  Dia¬ 
meter. 

It  flhould  be  held  for  a  ge¬ 
neral  Rule,  that  the  Paffage 
or  Mouth  of  the  Ajutages, 
fhould  be  four  times  lefs  than 
the  Opening  or  Diameter  of 
the  Pipes  of  the  Conduit ;  to 
the  End  that  the  Pillar  of  Wa¬ 
ter  may  be  proportioned,  and 
that  the  Swiftnefs  in  the  Pipes 
may  be  equal. 

Add  to  this,  that  there  muft 
be  too  great  a  Friftion  in  the 
fmall  Conduits  with  Regard  to 
great  Ajutages,  and  in  the 
Brink  or  Edge  of  fome  Aju¬ 
tages,  in  reference  to  large 
Conduits. 

Note ,  that  12  Lines  make 
an  Inch. 

There  are  feveral  Sorts  of 
Ajutages;  but  the  molt  com¬ 
mon 


mon  are  rais'd  ones,  and  fuch 
as  have  but  one  Mouth  or  Paf- 
iage  •  and  they  are  alfo  the 
bell,  and  do  not  ftop  fo  often 
as  the  flat  ones  *  which  are 
pierced  with  feveral  Holes  or 
Clefts,  plac’d  oppofite  to  one 
another,  or  die  they  folder  on 
feveral  other  fmall  Ajutages. 

It  is^  certain,  that  the  larger 
the  Conduits  or  Conveyance 
are,  the  better  the  Water  paf- 
fes  ;  it  is  the  Soul  of  good  Jets 
d  Eau,  which  that  they  may  be 
well  fed,  ihould  have  a  Con¬ 
duit  of  the  fame  Bignefs,  thro’- 
out  from  the  Refer vatory  to 
the  Ajutage,  without  Diminu¬ 
tion.  This  will  furnifh  more 
Water,  and  give  more  Vigour 
to  the  Jet  or  Call,  which  with¬ 
out  will,  as  it  were,  be  choak’d 
up  afar  off7. 

Some  indeed  are  of  a  con¬ 
trary  Opinion,  and  maintain 
that  in  a  Conveyance  of  ioo 
Fathom  long,  it  ought  to  be 
bigger  in  the  fir  ft  50  next  the 
Rejervatory ,  than  in  the  other 
50  reaching  to  the  Ajutage  ; 
and  they  pretend  that  the  Di¬ 
minution  of  the  Bignefs,  Ihould 
be  about  an  Inch  Diameter;  to 
the  End, fay  they,  that  the  Wa¬ 
ter  may  begin  to  be  forced,  and 
pent  at  a  little  Diftance  in  the 
Pipe,  and  which  Ihould  always 
run  with  iome  Diminution  to 
the  very  out-let  of  the  Water. 
But  others  again  lay,  that  rhey 
have  no  folid  Rcalon  to  lup- 
port  their  Fancies. 

There  is  but  one  Cafe  only 
wherein  the  Diameter  of  the 
Conveyances  ought  to  be  di- 
minilh’d  ;  and  that  is,  when 
they  arc  lo  long  as  three  or 


four  hundred  Fathom;  then 
the  Pipes  are  to  differ  thrice  m 
Bignefs,  for  without  it,  in  the 
long  Courfe  the  Water  is  to 
run,  it  will,  as  it  were,  fleep, 
and  lofe  much  of  its  Strength - 
but  on  the  Contrary,  the^dit 
ferent  Sizes  revive  and  a<$uate 
it. 

For  Example,  A  Conduit 
that  is  300  Fathom  long,  Ihould 
have  the  firft  hundred"  of  eight 
Inches  Diameter,  the  next  of 
fix,  and  the  laft  of  four  Inches 
Diameter. 

But  in  thofe  Conveyances  or 
Pipes  of  ioo  or  150  Fathom, 
you  mull:  continue  the  fame 
Diameter  throughout  the  whole 
Length,  even  to  the  Ajutage. 

^  When  there  are  feveral  Jets 
d' Eau,  as  fuppofe  five  or  fix 
to  be  play’d  in  a  Garden,  it  is 
not  neceflary  that  there  Ihould 
be  five  or  fix  Conveyances  or 
different  Pipes  made  from  the 
Refervatory,  it  would  be  a  fu- 
perfluous  Charge,  and  contra¬ 
ry  to  all  good  Oeconomy  :  two 
or  three  are  enough  ;  but  they 
muft  be  of  fuch  Proportion  and 
Eigne  Is,  as  to  be  fufficient  to 
fupply  all  thefe  Jets  d'Eau 
with  \\  atcr,  in  luch  a  Manner 
that  they  may  play  all  together 
equally,  and  without  falling 
lower  than  one  another. 

Row  to  play  three  Jt$ 
d^Eau,  each  of  which  is  from 
fix  to  feven  Lines  in  Diameter, 
your  Pipe  mull  be  fix  Inches  • 
and  for  three  Jets  d'Eau  of 
four  Lines,  the  Pipe  muft  be 
four  Inches ;  the  Pipe  they  con¬ 
tinue  of  the  fame  Bignefs  till 
over  again  ft  the  Eafons,  or  they 
diminifh  it  proportionally  by 

Bran- 
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Branches;  and  thus  in  a  Pipe 
of  fix  Inches,  they  make  Bran¬ 
ches  of  two  Inches  Diameter, 
to  the  End  that  the  Water  may 
be  equally  dillributed  for  the 
Out-lets. 

It  is  to  be  obferv’d,  that  the 
Enc^of  the  Pipe  next  the  Re - 
Jervatoty9  ought  to  be  two  In¬ 
ches  or  more  in  Diameter  than 
the  Reft:  for  Example,  if  a 
Pipe  be  four  Inches  in  Diame¬ 
ter,  the  Sucker  or  Opening 
rouft  be  fix  Inches  in  the  Bot¬ 
tom  of  the  Refervatory ,  to  the 
End  that  the  Entrance  being 
larger,  it  may  ferve  for  a  Fun¬ 
nel  for  the  Water  to  enter  in 
more  readily ,  and  yield  a 
greater  Supply  to  the  Jets 
A' Rally  you  muft  make  a  Re¬ 
gard  or  Head,  that  is  anlwera- 
ble  in  Bignefs  to  the  Diameter 
of  the  Pipe;  and  take  Care 
that  as  much  Water  pafles 
through  the  oval  Hole  of  the 
Spout,  and  what  iome  call  the 
Bufhel,  as  thro’  the  circular 
Hole  of  the  Pipe. 

RESERVOIR,  a  Place 
where  Water  is  colle&ed  and 
referv’d  to  be  convey’d  occa- 
fionally  through  Pipes,  &c.  or 
to  be  fpouted  up,  &c. 

The  Refervoir  is  a  Building 
or  large  Bafon,  ulually  of 
Wood  lin’d  with  Lead,  where 
Water  is  kept  to  fupply  the 
Occafions  of  the  Houfe. 

At  Canons,  the  noble  Seat  of 
the  Duke  of  Chandois,  is  a  ve¬ 
ry  large  Refervoir,  a  Top  of 
the  Houfe,  to  which  the  Wa- 
tsr  is  rais’d  by  a  very  curious 
Engine,  contriv’d  for  the  Pur- 
r-ofe. 

This  Refervoir  is  fo  capa¬ 


cious,  as  that  befides  fupplying 
all  Parts  of  the  Houle  by 
Means  of  Pipes  and  Cocks,  it 
likewile  turns  a  Mill. 

A  Refervoir  is  alfo  fome- 
times  a  large  Bafon  of  ftrong 
Matonrv,  glazed  or  paved  at 
the  Bottom:  where  the  Water 
is  referv’d  to  feed  Jets  d'Eau 
or  fpouting  Fountains. 

Such  is  that  vaft  one  on  the 
Top  of  Marli  in  France,  call’d 
Jrou  d'Enfer ,  i.  e.Hell-Mouth, 
whofe  Surface, E)(iviler  tells  us, 
contains  50  Acres,  and  its 
Depth  fueh  as  under  that  Su¬ 
perficies  to  contain  1 00c  00  Cu- 
bick  Fathom  of  Water. 

RESOLUTION  [in  the 
Mathetnaticks ]  is  a  Method  of 
Invention,  whereby  the  Truth 
or  Fallhood  of  a  Propofition,  or 
the  Impoftibility  is  difeovered, 
in  an  Order  contrary  to  that  of 
Synthefis  or  Compolition. 

R  ES  S  A  U  T  [  in  vJrchiteffiure d 
is  the  Efteft  of  a  Body,  which 
either  projects  or  finks,  /.  e . 
Hands  more  out  or  in  than  ano¬ 
ther  ;  fo  as  to  be  out  of  the 
Line  or  Level  with  it. 

RETURN  [in  Building] 
is  a  Side  or  Part  that  falls  away 
from  the  fqrefide  of  any  ftrait 
Work. 

RIBBING  Nails ,  fee  Nails 

RHOMBOIDES  [in  Geo¬ 
metry ]  a  Quadrilateral  figure, 
whofe  Sides  and  Angles  are  un¬ 
equal,  but  the  opposite  ones  e- 
qual  ;  but  is  neither  equilate¬ 
ral  nor  equiangular.  Or, 

A  Riiomboides  is  a  Figure 
having  four  Sides,  the  oppo- 
iitc  whereof  arc  equal  and  pa¬ 
rallel  ;  and  alfo  four  Angles, 
the  oppoliteof  which  are  equal. 

fo 
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To  find  the  Superficial  Content . 
The  R  U  L  E. 

Mul  tit  iply  one  of  the  longeft 
Sides  of  it,  by  the  Perpendicu¬ 
lar  let  fall  from  one  of  the  Ob- 
tufe  Angles  to  one  of  the  long- 
ell  Sides,  and  the  Product  will 
be  the  Content. 

19-5 

10.2 


390 

195 


19830 

Let  ARC  be  a  Rhomboidcs 
given,  whofe  Sides  AR  or  CD 
is  19.5  Feet,  and  the  Perpen¬ 
dicular  A  E  is  10.2,  which 
multiply  together,  the  Product 
is  198.9,  that  is  198  Superficial 
Feet,  and  <>  tenth  Parts  the  Con¬ 
tent.  See  the ‘Plate,  Fig.  1. 

T demonstration. 

If  R  C  be  extended  to  F, 
making  C F  equal  to  T)  E,  and 
a  Line  be  drawn  from  R  to  F , 
fo  will  the  Triangle  C.  RE  be 
equal  to  the  Triangle  AD  E, 
and  the  Parallelogram  AEFR 
be  equal  to  the  Rhomboides 
ARCD,  which  was  to  be  pro¬ 
ved.  FI  ate  i.  Fig.  t. 

To  deferibe  the  Rhomboides 
ARCD ,  whofe  Angle  at  G 
/hall  be  equal  to  the  given  An¬ 
gle  H  G  /,  itslongelt  Sides  each 
equal  to  the  given  Line  KK, 
and  its  /hortell  each  equal  to 
the  Line  L  M. 

Firft,  Make  C  D  equal  to 
K K,  and  make  the  Angle  C 
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equal  to  the  Angle  HGIy  and 
make  CA  equal  L  M \ 

Secondly ,  On  A  with  a  Ra¬ 
dius  CD  deferibe  the  Arch  EE  y 
and  on  D  with  a  Radius  C  A, 
deferibe  the  Arch  FF ,  inter¬ 
fering  the  Arch  in  EE  in  R . 

Thirdly ,  Join  AR  and  R  Dy 
andthe Rhomboides  is  compleat- 
edas  required.  4 Plate  1.  T/>.  2. 

RHOMBUS  fin  Geometry J 
is  an  obliquangular  Parallelo¬ 
gram,  or  a  quadrilateral  Fi¬ 
gure  whofe  Sides  are  equal  and 
parallel,  but  the  Angles  un¬ 
equal,  two  of  the  oppofite  ones 
being  Obtufe,  and  the  other 
two  Acute.  Or, 

Rhombus  is  a  Figure  re¬ 
presenting  a  Quarry  of  Glals, 
having  four  equal  Sides,  the 
oppofites  of  which  are  equal, 
two  of  its  Angles  being  Obtufe 
and  two  Acute. 

To  find  the  Superficial  Content . 
The  RULE . 

Multiply  one  of  the  Sides  by 
a  Perpendicular  let  fall  from 
one  of  the  obtufe  Angles  to  the 
oppofite  Side,  and  the  Produfl 
is  the  Content. 

Perpend.  1^.4  2 
T  he  Side  15.5 


0710 
6  710 
1342 


Produ6l  208.010 

Let  AR  CD  be  a  Rhombus 
given,  whofe  Sides  arc  each  15.5 
Feet,  and  the  Perpendicular 
EC  is  13.42,  which  multiply’d 

toge- 
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together,  the  Produft  will  be 
108.010;  which  is  theSuperfi- 
cial  Content  of  the  Rhombus. 

By  Scale  and  Compares. 

Extend  the  Compafles  from 
*3.4.2,  that  Extent  will  reach 
from  15,5  the  fame  way  to  208 
f  eet,  the  Content. 

‘Demonstration. 

Eet  C  B  be  extended  out  to 
JF,  making  D  F  equal  to  GD 
and  draw  the  Line  BF ;  folhall 
the  Triangle  DBFbz  equal  to 
the  Angle  ACE :  For  D  F 
and  C  E  are  equal,  and  B  F  is 
equal  to  AE ,  becaufe  AS  and 
C  F  are  parallel ;  therefore  the 
Parallelogram  ABEF  is  equal 
to  the  Rhombus  AB  CD.  See 
"Elate  r.  Fig.  2. 

To  delineate  a  Rhombus, 
whofe  Sides  Jhall  be  equal  to  a 
given  Line  A  B. 

Make  D  C  equal  to  A  B , 
then  onC  with  the  Radius D C, 
deferibe  the  Arch  D  E  F}  and 
make  DE  and  EF  equal  to 
DC. 

2.  Join  DE,  E  F ,  and  FC 
and  the  Rhombus  is  compleat- 
ed  as  requir’d. 

Note.  That  as  the  Angles  of 
this  Figure  are  all  oblique,  viz. 
the  Angles  L  H  acute,  and 
K I  obtufe ,  therefore  their 
Diagonals  L  II  and  K  I  are 
unequal,  viz.  L  H  is  longer 
chan  K  /,  notwithftanding  that 
the  Sides  are  all  equal  as  in  the 
Geometrical  Square.  There¬ 
fore  if  a  Geometrical  Square 
hath  any  two  of  its  oppofite 
Sides  put  out  of  a  perpendicu¬ 
lar  Pofition,  fo  as  to  alter  their 
Right  Angles,  it  infiantly  be¬ 
comes  a  Rhombus  or  Diamond 
form. 
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RIDES,  Hinges  for  Doors. 

RIDGE  [in  Building]  the 
higheft  Part  of  the  Roof  or  Co¬ 
vering  of  a  Houfe. 

RIDGE  "Tiles,  See  Tiles. 
RIG  ATE  Stones,  See  Free-- 
Stones. 

RIGHT  [in  Geometry  ] 
Something  that  lies  evenly,  and 
without  inclining  or  bending 
the  one  way  or  the  other. 

RIGHT  Angle ,  is  that  form’d 
by  two  Lines,  falling  perpendi¬ 
cularly  one  on  another. 

RIGHT  Angled ,  is  under¬ 
stood  of  a  Figure,  when  its 
Sides  are  at  Right-angles,  or 
Hand  perpendicularly  one  upon 
another. 

R  O  D,  a  Meafure  of  Length, 
containing  by  Statute  fixteen 
Foot  and  a  half  EnAiJh. 
ROLLERS?  [with  Car- 

ROLLS  S  penters ,  Afa- 
fons ,  <Scc.]  are  plain  Cylinders 
of  Wood,  feven  or  eight  Inches 
in  Diameter,  and  three  or  four 
Foot  in  Length,  us’d  for  the 
removing  ofBeams,  huge  Stones, 
or  other  like  Burthens  ;  which 
are  cumberfome,  but  not  ex¬ 
ceeding  heavy. 

Th ck  Rollers  are  plac’d  fuc- 
ceffively  under  the  fore-part  of 
the  Maffivcs  or  heavy  Bodies  to 
be  remov’d  5  which  at  the  lame 
Time  are  pulh’d  forward  by 
Levers  £f 1c.  apply’d  behind. 

Endlefs  Rollers  are  us’d 
when  they  are  to  remove  Blocks 
of  Marble,  or  other  exceflive 
heavy  Loads. 

To  give  thefe  the  greater 
Force,  and  prevent  their  Burft- 
ing  they  are  made  of  Wood  joint¬ 
ed  together  by  crofs  Quarters, 
f  eing  about  twice  the  Length  of 

com- 
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common  Rollers ,  and  girt  with 
feveral  large  Iron  Hoops  at  each 
End. 

At  about  a  Foot  Diftance 
from  the  Ends  are  four  Mor- 
toifes.  or  rather  but  two  ;  but 
pierced  through  and  through; 
into  which  the  Ends  of  Tong 
Levers  are  put,  which  the 
Workmen  draw  by  Ropes  fa¬ 
tten'd  tc  the  End ;  ftill  chang¬ 
ing  the  Mortoile,  as  the  Roller 
has  made  ’he  quarter  of  the 
Turn. 

ROLLING  [in  Mechanicks ] 
i.  e.  Rc'.-dving,  is  a  Kind  of 
Circulat  Motion,  wherein  the 
move  -b'e  turns  round  its  own 
Axis  cr  Centre,  and  continually 
applies  new  Parts  of  its  Sur¬ 
face  to  the  Body  it  moves  upon. 

The  Motion  of  Rolling  is  op¬ 
pos'd  to  that  of  Sliding,  in 
wnich  the  fame  Surface  is  con¬ 
tinually  apply ’d  to  the  Plane  it 
moves  along.  # 

The  Frifldon  of  a  Body  in 
Rolling ,  or  the  Refinance  made 
to  it  by  the  Roughnels  of  the 
Plane  it  moves  on,  is  found  to 
be  much  lefs  than  the  Friflion 
in  Aiding, 

Hence  is  the  great  Ufe  of 
W  heels,  Rollers ,  GV.  in  Ma¬ 
chines  as  much  of  the  A&ion 
as  podible,  being  laid  thereon 
to  make  the  Refinance  the  lefs. 

ROMAN  Order  [in  Archi¬ 
tecture^  is  the  fame  with  the 
Compofite.  It  was  invented  by 
the  Romans  in  the  Time  of 
Augustus,  and  fet  above  all  o- 
thers,  to  fhew  that  the  Romans 
were  Lords  over  ocher  Nations ; 
it  is  made  up  of  the  Ionic  and 
Corinthian  Orders. 

ROOF[in  Architecture']  is  the 
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uppermoft  Part  of  a  Building, 

The  Roof  contains  the  Tim* 
ber  Work  and  its  Covering  of 
Slate  or  Tile,  or  whatfoever 
ferves  it  as  a  Cover,  tho'  Car¬ 
penters  ufually  reftrain  Roof  to 
the  Timber  Work  only. 

The  Form  of  Roofs  are  va¬ 
rious,  fometimes  pointed  *  m 
which  Cafe,  the  moil  beautiful 
Proportion  is,  to  have  its  Pro¬ 
file  an  equilateral  Triangle. 

A  Square  Roop,  is  that 
where  the  Angle  of  a  Roof  is  a 
Right  Angle,  which  therefore 
is  a  mean  Proportional  between 
the  i Pointed  and 

Flat  Roof,  which  is  in  the 
fame  Proportion  as  a  Triangu¬ 
lar  Pediment.  This  is  chiefly 
us'd  in  Italy  and  the  hot  Coun¬ 
tries  where  little  Snow  falls. 

Sometimes  Roofs  are  made 
in  the  Pinnacle  Form. 

Roofs  have  fometimes  a  dou¬ 
ble  Ridge ,  and  fometimes  mirti- 
lated,  i.  e.  they  confift  of  a  true 
and  a  falfc  Roof  which  is  laid 
over  the  former. 

This  laid  is  particularly  cal¬ 
led  a  Manfard ,  from  M.  Man- 
fard,  a  famous  French  Archi- 
teft,  the  Inventor;  fometimes 
they  are  in  the  Form  of  a  ‘Plat- 
Form,  as  molt  of  the  Eaftern 
Buildings  are. 

Truncated  Roof  is  one,  which 
mftead  of  terminating  in  a 
Ridge  or  Angle,  is  cut  iquare 
off  at  a  certain  Height,  and 
cover’d  with  a  Terrafs,  and 
fometimes  encompafs'd  with  a 
Balluftrade. 

Sometimes  a  Roof  is  made 
in  the  Manner  of  a  SDonie ,  that 
is,  having  its  Plan  Iquare,  and 
the  Contour  circular. 

Round 
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Round  Roof,  is  that  where 
the  Plan  is  round  or  oval,  and 
the  Profile  a  direct  Defcent. 

Sometimes  the  Bafe  being 
very  large,  is  cut  off  to  dimi- 
nifh  its  Height,  and  is  cover’d 
with  a  Terrafs  of  Lead  rais’d 
a  little  in  the  middle,  with 
Sky  -  Lights  from  Space  to 
Space,  to  give  Light  to  fome 
Corridore,  or  other  intermediate 
Pieces,  which  without  iiich  an 
Expedient  would  be  too  dark. 

When  the  Walls  have  been 
rais’d  to  their  defign’d  Height, 
the  Vaults  made,  the  Joilts 
laid,  the  Stairs,  &c.  brought 
up,  then  the  Roof  is  to  be  rai- 
fed,  which  embracing  every 
Part  of  the  Building,  and  with 
its  Weight  equally  prefiing 
upon  the  Walls,  is  as  a  Band  to 
all  the  Work,  and  bcfides,  de¬ 
fends  the  Inhabitants  from  Rain 
or  Snow,  the  burning  heat  of 
the  Sun  5  and  the  Moilture  of 
the  Night,  adds  no  fmall  Help 
to  the  Building,  by  calling  off 
the  Rain  Water  from  the  Walls, 
which  altho’  it  feems  at  prefent 
to  do  but  little  Hurt,  yet  in 
the  Procefs  of  Time,  is  the 
Caufe  of  much  Damage. 

Vitruvius  tells  us,  the  firfl 
Men  built  their  Houfes  with 
flat  Roofs,  but  finding  that 
thefe  did  not  defend  them  from 
the  Weather,  they  ( being  con- 
ftrain’d  by  Neceffity^  begun  to 
make  them  ridg’d ;  that  is  to 
fay,  rais’d  in  the  middle. 

Thefe  Roofs  are  to  be  rais’d 
to  a  higher  or  lower  Pitch,  ac¬ 
cording  to  the  Country  in 
which  they  are. 

For  which  Reafon  in  Ger 
many\  they  raife  their  Roofs 


to  a  very  great  Pitch,  by  Rea¬ 
fon  of  the  great  Quantity  of 
Snow  that  falls  there. 

They  cover  their  Roof  with 
Shingles ,  (7.  e ■  fmall  Pieces  of 
Wood,  or  with  thin  Slates  or 
Tiles  }  for  if  they  would  raife 
them  otherwife,  they  would  be 
ruin'd,  by  Reafon  of  the  Weight 
of  the  Snow. 

But  we  who  dwell  in  a  more 
temperate  Climate,  ought  to 
chufe  fuch  a  Pitch  as  may  fe- 
cure  the  Building,  and  be  of 
handfome  Form. 

Therefore  we  commonly  di¬ 
vide  the  Breadth  of  the  Roof 
into  four  equal  Parts,  and  take 
three  of  them  for  the  Roof, 
which  according  to  fome  makes 
the  moil  agreeable  Pitch  for 
our  Country,  and  is  the  Foun¬ 
dation  for  railing  any  Manner 
of  Roof,  whether  Square  or 
Bevel. 

As  to  Roofs,  fays  a  modern 
Author,  there  is  a  Plate  to  go 
round  a  Building,  which  either 
may  or  may  not  be  accounted 
a  Part  of  the  Roof,  it  may  be 
efteemed  as  the  Foundation  or 
Tye  of  the  Walls,  or  it  may 
be  taken  as  only  that  on  which 
the  Roof  lies. 

Thele  Plates  are  to  be  Dove¬ 
tail’d  at  the  Angles,  and  te- 
nented  together  at  their  Length, 
which  ;s  what  the  Workmen 
call  cogging  down  to  the  Plate 
which  prevents  its  flying  out 
from  the  Foot  of  the  Angles 
of  a  Building;  Pieces  Dove¬ 
tail’d  crofs  the  Angles  of  the 
Plate,  ferve  to  keep  it  from 
fpreading,  and  is  the  Foot  of 
the  Hip. 

There  are  various  Sorts  of 
Roofs, 
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Roofs,  and  various  Ways  of 
framing  them,  and  different 
Heights  for  Buildings  of  the 
lame  Breadth ,  according  to 
the  different  Sentiments  of 
Surveyors  or  Carpenters.  And 

a  good  Root  is  the  mod  diffi¬ 
cult  and  molt  ufeful  Part  of 
Carpenters  Work. 

The  common  Pitch  of  Roofs 
is  to  have  the  Rafters  Length, 
it  it  fpann'd  the  Building  at 
once,  to  be  three  fourths  ot  the 
Breadth  of  the  Building. 

Some  make  them  flatter,  as 
a  Pediment  Pitch,  and  the  old 
Gothick  Way,  was  to  make 
them  the  whole  Breadth  $  hut 
feme  Authors  take  the  middle 
Path  between  both  Extremes 
of  three  fourths  of  the  Breadth 
of  the  Building,  and  Pediment 
Pitch,  making  the  Pitch  or 
Perpendicular  Height  to  be 
two  fevenths  of  the  Breadth  of 
the  Building,  within  Side5  and 
the  Length  of  the  Rafter  four 
leyenths,  being  of  the  Breadth 
oi  the  Building,  or  twice  the 
Perpendicular  Height  of  the 
Kang  Pod. 
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Indeed  ‘Palladio  fays,  the 
Breadth  of  the  Place  to  be 
roofed,  mud  be  divided  into 
nine  Parts,  two  of  which  fhall 
be  the  Pitch  3  for,  fays  he,  if 
the  Roof  were  made  one  fourth 
of  the  Breadth,  it  would  be 
too  deep. 

But  it  is  to  be  obferv’d,  that 
Palladio  fpeaks  of  Italy ,  or  of 
Southern  Climates,  for  he  fays 
m  Germany  where  the  Snow 
falls  in  great  Quantities,  the 
Roots  are  made  very  fharp, 
and  are  cover’d  with  Shingles, 
for  otherwrfe  the  Weight 
ot  the  Snow  would  crufh  them. 

The  Height  of  the  Pitch  of 
a  Pediment,  is  one  fourth  of 
the  Breadth  of  a  Building, 
which  is  edeemed  in  England 
rather  too  flat,  efpecially  for 
Tileing :  therefore  lome  make 
Ufe  neither  of  that  Proportion, 
nor  of  the  third  of  the  Breadth 
of  the  common  Pitch,  and  uie 
a  Medium  Proportion  between 
the  two  Extremes,  &c. 

Example .  Suppofe  a  Build¬ 
ing  to  be  ten  Foot  broad  Work, 
according  to  the  following  Ta¬ 
ble. 
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The  Ufe  of  the  Table  is,  if 
the  Span  or  Breadth  of  a 
Bulidmg  is  1 6  Feet,  the  Per¬ 
pendicular  Height  of  a  Roof, 
Pediment  Pitch  is  fix  Feet,  fix 
Inches  ;  if  the  common  Pitch, 
eight  Feet,  eight  Inches,  the 
Medium  of  which  is  made  to 
be  feven  Feet,  5  Inches,  for  the 
following  Reafons. 

The  common  Pitch,  is  not 
only  unpleafing  to  the  Eye, 
but  is  attended  with  this  Incon¬ 
venience,  if  there  be  a  Gutter 
round  the  Building,  the  Steep- 
nels  of  the  Roof  occafions 
Rain  to  come  with  fo  fudden  a 
Velocity  and  Force  into  the 
Pipes,  which  are  to  convey  the 
Water  from  the  Gutters,  that 
it  fills  the  Gutters,  and  fome- 
times  to  that  Degree,  that  the 
Water  runs  under  the  Covering 
of  the  Roof,  and  very  much 
endamages  the  Timber,  £5 >c.  of 
the  Building,  and  the  fteeper 
the  Roof  is,  the  longer  the 
Rafters,  and  the  greater  Quan¬ 
tity  of  Timber  muft  be  us’d  in 
the  Roof,  as  well  as  the  more 
Weight  from  the  greater  Quan¬ 
tity  of  Timber,  and  the  weak¬ 
ening  the  principal  Timbers  by 
adding  more  to  its  own  Weight. 

And  the  Pediment  Pitch  is 
inconvenient  in  lying  too  flat  for 
thefeClimates  fo  frequently  f'ub- 
je <3  to  Rain  and  heavy  Snows, 
which  laft  would  vaftly  prefs 
and  incommode  a  Building, 
and  would  lie  much  longer  on 
the  Roof •  its  Declivity  being 
fo  finally  befides  in  ftrong 
Winds,  attended  with  Rain, 
the  Rain  w<|>uld  drive  under 
the  Covering  of  Tiles  or  Slates, 
£5 *c.  and  caufe  great  Decay  of 
the  Timber. 


In  Order  to  avoid  thefe  in- 
conveniencies,  the  Medium  be¬ 
tween  the  two  Extremes  may 
be  taken,  according  to  the  fol¬ 
lowing  Tables,  in  which  fome 
are  made  ftronger  than  others  5 
that  the  Method  may  be  made 
Ufe  of,  as  Neceffity  requires, 
and  Time  is  allow’d  to  perform 
it  in. 


Take  the  following  Ride  for 
the  Proportion  of  Beams,  whofe 
Bearing  varieth . 
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Of  Roofs  in  General ,  ohferve 
the  following  Examples. 

Fig.  1.  is  an  Hexagon  Plan, 
and  an  0  g  Rafter. 

Firft ,  Draw  the  Plan  a  b  c 
d  ef  alfo  the  Line  b  h ,  then 
middle  a  b  at  i,  and  draw  the 
Line  i  h$  then  will  b  h  be  the 
Bafe  of  the  Hip,  and  i  lo  the 
Bafe  of  the  Rafter  $  from  h 
draw  a  Line  to  ky  perpendicu¬ 
lar  to  i  hy  and  equal  in  Length 
to  the  Perpendicular  of  the 
Rafter;  alio  from  h  draw  a 
Line  to  g,  Perpendicular  to  bh , 
and  equal  to  h  k-  then  draw 
the  Moulding  Part  of  the  Raf¬ 
ter  i  k}  in  what  Form  you  think 
proper; 
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proper*  fo  done,  divide  the 
Line  i  h  any  how,  from  which 
Divifions  raife  perpendicular 
Lines  to  touch  the  Curve  Line 
i  k ;  continue  thole  Lines  to 
touch  the  Line  b  loy  as  the 
dotted  Lines  in  the  Example 
ihew,  which  will  divide  the 
Line  b  h,  into  the  fame  Num¬ 
ber  of  Parts  and  Proportion 
with  the  Line  i  b •  then  from 
thofe  Divifions  raife  perpendi¬ 
cular  Lines  at  Pleasure,  and 
take  the  perpendicular  Line 
i  .  i  on  the  Line  i  h,  to  the 
Curve  of  the^  Rafter  i  ky  in 
your  Compafles,  and  fer  it  up 
the  correspondent  perpendicu¬ 
lar  Line,  on  the  Line  b  h,  as 
1  •  ly  alfo  the  line  2.2,  and 
3  •  3)  and  fo  of  all  the  reft- 
and  in  each  of  thofe  Points, 
Pick  a  Nail,  and  bend  a  thin 
Lath  round  them,  to  touch 
them  all  at  once;  then  on  the 
Edge  of  it,  draw  the  Curve  of 
the  Hip  g  b,  which  was  to  be 
done. 

Fig.  2,  reprefents  the  Hip 
in  Fig.  r.  and  1  2  3  4  at 
the  Point  reprefents  the  Sole 
ot  the  Foot  of  the  Hip,  before 
the  Back  is  work’d. 

Fir  ft,  D  raw  Lines  on  the 
Hip,  at  any  convenient  Di- 
ftance,  parallel  to  the  Foot 
or  Bale  a  c%  Fig.  2.  then  draw 
the  Sole  of  the  Foot  of  the 
Flip,  as  1234  at  the  Point  c , 
in  Fig.  1 ,  and  rake  in  your 
Companies  the  Diftancc  between 
the  Point  r,  to  the  Line  e f- 
°,r  ^rpni  2 ,  to  the  Line  e  d;  and 
1^  it  from  the  Back  of  the 
Hip  a  by  on  thofe  parallel  Lines 
Lot.,  ir. 
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as  you  fee  mark’d  by  Dots  on 
them;  then  ftnke  a  Nail  into 
each  of  thofe  Dots  or  Points, 
and  bend  a  thin  Lath,  to  touch 
them  all  at  once,  and  on  the 
Edge  of  it  ftnke  a  Curve 
Line;  then  draw  a  middle  Line, 
down  the  Back  of  the  Hip,  and 
between  that  Line  and  the 
Curves  created  by  thofe  Dots, 
hew  off  the  Superfluous  Wood, 
which  will  make  the  true  Back 
of  the  Hip,  and  lb  of  all  other 
Roofs,  in  what  Form  foever; 
but  only  obferve  if  ycur  Plan 
is  bevel,  as  one  End  of  Fig.  5, 
to  fet  the  Superfluity  of  the 
Sole  of  the  Hip,  at  the  Points, 
which  is  from  3,  to  the  Line 
c  b ;  and  from  4  to  the  Line 
c  on  their  proper  Sides  of 
the  Hip;  becauie  One  Side 
will  be  wider  than  the  other, 
which  is  the  Cafe  on  the  Back 
of  all  bevel  Hips. 

The  Plan  abed  e  f,  in  Fig. 
3.  is  a  Hexagon,  the  fame  as 
Fig.  1.  and  the  Lines  b  by  g  h% 
h  k  and  b  /,  in  the  one  is  equal 
to  b  by  i  by  h  g  and  h  &,  in  the 
other,  fo  are  the  Soles  of  the 
Feet  of  the  Hips  1234,  at 
the  two  Points  ey  and  there  is 
no  other  Difference  than  the 
Curves  of  the  Rafters,  and 
consequently  needs  no  other 
Explanation  ;  and  fo  of  the  two 
Hips,  Fig.  2.  and  Fig.  4.  the 
two  laft  Figures  being  laid 
down  only  for  Variety  Sake. 

<Th°  of  the  Gable  End 

or  Roof  B.  Plate  2. 

Let  the  whole  Breadth  of 
Gable  End  or  Roof  A  A  be 
20  Foot ;  divide  the  fame  imo 
P  four 
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four  equal  Parts,  take  three 
thereof  for  the  Length  of  the 
principal  Rafter  A  B,  and  pla¬ 
cing  that  Perpendicular  from 
the  Point  C  to  the  Point  D,  be- 
geis  the  Length  of  the  Sleeper 
A  D  which  will  be  18  Foot. 
And  the  Length  of  the  Dor¬ 
mer’s  principal  Rafter  from  A 
to  E,  when  laid  to  its  Pitch 
upon  the  Back  of  the  Princi¬ 
pals,  will  reach  to  the  Level 
Line  F  B  or  Top  of  the  princi¬ 
pal  Rafter;  and  this  is  a  gene¬ 
ral  Rule  for  all  Breadths. 

1.  Summer  or  Beam. 

2.  King-Piece,  Crown  Poll, 
or  Joggle  Piece. 

3.  Braces  or  Strutts. 

4.  Principal  Rafters. 

5.  The  Sleeper. 

C).  Purlin  of  the  Dormer. 

7.  Principal  Rafter  of  the 
Dormer. 

8.  Single  Rafter  of  the  Dor¬ 
mer,  Banding  on  the  Sleeper 
and  Purlin. 

9.  The  Point  of  the  Sleeper. 

ic,  11.  The  Thicknefs  of 

the  Wall  and  Lintels  or  Wall 
Plates. 

Of  flat  Roofs.  Plate  3. 

Within  a  Chamber  Beam 
and  Rafters  joggled  in,  wfiofe 
Weight  lieth  not  chiefly  in  the 
middle,  and  may  be  fo  made, 
that  without  hanging  up  the 
Beam,  the  Principals  may  dif- 
charge  the  W  eight,  and  how 
Drips  may  be  made  to  walk 
cn. 

A  draught  of  a  Flat  Roof 
with  a  Crown  or  King  Pofl. 

The  Breadth  of  the  Houle, 
Canta  livers,  Cornices  and  Eaves, 


the  Length  of  the  Raftings 
and  Curvmgs,  which  ought  to 
be  |  of  the  Breadth  Houle. 

The  Principal  Rafters  are  to 
be  cut  with  a  Knee  (as  in  the 
Delign)  that  they  may  the  bet¬ 
ter  lupport  themfelves,  and  the 
Burthen  over  them  ;  upon  the 
Upright  of  the  Wall,  and  alfo 
fecure  that  Part  from  the  drip¬ 
ping  in  of  the  Rain,  which 
otherwife  would  happen  if  the 
Rafters  were  made  plain  and 
furred. 

The  Beam  to  the  Roof  or 
Girder  to  the  Garret  Floor, 
ought  to  project  without  the 
W  ork  as  far  as  the  furring  or 
Ihreading,  which  is  the  Projec- 
ture  of  the  Cornice . 

1.  Chamber  Beam. 

2.  Principals  joggled  into  the 
Chamber  Beam. 

3.  The  Place  where  the 
Principals  are  joggled  in. 

4.  Puncheons  or  Braces. 

5.  Drips  to  walk  on,  and 
may  be  made  with  the  lcis 
Current,  that  the  Roof  may 
be  made  the  more  Pitch,  for 
the  Strengthening  thereof;  and 
may  be  made  higher  or  lower, 
according  to  the  Building  and 
Difcreticn  of  the  Architect. 

6.  Battlements. 

This  Manner  of ’framing  the 
Roof  will  be  ufcful,  from  20 
to  30  Foot,  or  thereabouts. 

1.  Ground  Plate. 

2.  Girder  or  Binding,  inter- 
duce  or  Breflummer. 

3.  Beam  to  the  Roof,  or 
Girder  to  the  Garret  floor. 

4.  Principal  Polls,  and  up¬ 
right  Brick-wall. 

5.  Braces. 

6.  Quarters. 


7.  Inter- 
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7.  lnterduces. 

8.  Prick-Poll:  or  W'indow- 
Pofts. 

9.  Jaumbs  or  Door  Ports. 

10.  King -Piece  or  Joggle- 
Piece  . 

11.  Struts. 

12.  Cellar-beam, Strut-beam, 
Wind-beam  or  Top-beam. 

13.  Door-hand. 

14.  Principal  Rafters. 

15.  Furrings  or  Shreadings. 

1 6.  Ends  of  the  Lintels  and 
Pieces. 

17.  Bedding  Moulding  of 
the  Cornice,  over  the  Windows 
and  Space  between. 

18.  Knees  of  the  Principal 
Rafters,  which  are  to  be  of 
one  Piece. 

ip.  Purlme. 

ROOF.  How  to  find  the 
Length  of  the  Sleepers  to  a 
Dormer  Roof. 

a  c  is  the  Width  or  Spand 
of  the  Roof,  and  a  b  and 
c  by  is  the  Pitch  of  the  Raf¬ 
ters  3  i  g  and  k  d ,  fhews  the 
Back  of  the  Roof  on  which  the 
Sleepers  are  to  lie,  and  are 
equal  to  a  b  and  c  by  and 
i  a  c  is  the  Plate  or  Beam,  on 
which  the  Rafters  a  b  c  b 
Hand. 

Fir  fly  Draw  the  Gable  End 
or  Rafters  a  b  and  c  by  and 
divide  them  in  the  middle  at 
a  c.  and  ey  from  whence 
raife  a  Perpendicular  at  Plea- 
fure,  towards  f. 

Then  take  the  Length  of  the 
Rafter  in  your  Compafles,  and 
let  it  on  the  Perpendicular  at 
e  from  e  to  and  draw  f  i 
and  f  dy  which  are  the  Length 
of  the  Sleepers  fought  for. 


1*13°  Names  of  the  Timbers* 

I.  Beams.  II.  Principal  Raf¬ 
ters.  III.  Cellar  Beams.  IV. 
King  Ports.  V.  Prick -Ports. 
VI.  Struts.  VII.  Sleepers. 
VIII.  Purlings.  IX.  Small 
Rafters. 

ROOFING  in  ordinary 
Buildings  is  worth  7  or  8  s.  per 
Square  3  but  in  great  Buildings 
10  or  11s.  per  Square.  See 
Framing. 

Roofirg  is  commonly  meafu- 
red  by  the  Square,  as  Flooring. 

ROSE  [in  Architecture 
is  an  Ornament  cut  in  the  Re-> 
fembhnee  of  a  Rofe. 

It  is  chiefly  us’d  in  Friezes, 
Cornices,  Vaults;  of  Churches, 
and  particularly  in  the  middle 
of  each  Face  of  the  Corinthian 
Abacus.  And  in  the  Spaces 
between  the  Modil lions  under 
the  Plafonds  of  Cornices. 

ROSE-NAILS.  See  Nails . 

ROTATION  [in  Geometry~\ 
is  the  Circumvolution  of  a  Sur¬ 
face,  round  an  immoveable 
Line,  call’d  the  Axis  of  Rota¬ 
tion. 

ROTATION  [in  Meeba- 
nicks  ]  Rolling,  or  turning 
round. 

ROTHER  NAILS.  See 

Nails. 

ROUGH  STONE.  See 

Rag-Stone. 

ROUGH  CASTING.  See 

Rlaifterin g. 

ROUGH  Mortar  i  us’d  in 
many  Places  in  Kent,  &c.  and 
is  made  with  a  Sort  of  Sand, 
which  when  it  is  mix’d  with 
the  Limey  makes  it  look  as  red 
as  Blood,  but  with  thele  they 
mix  Powder  of  Cinders,  which 

P  z  changes 
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changes  it  to  a  kind  of  blueifh 
Colour,  with  this  they  rough 
caft  their  Houfcs. 

R  OU  IS  D  HEADS.  See 
Nails. 

RUDENTURE  [in  A* r bi¬ 
te  Slur  ej  is  the  Figure  of  a  Rope 
or  Staff  fometimes  plain,  lome- 
times  cut  carved,  with  which 
the  third  Part  of  the  Flutings 
of  Columus,  are  fometimes 
fill’d  up. 

There  are  alfo  Rk dentures 
in  Relievo ,  laid  on  the  naked 
of  Pilafters,  not  Fluted,  an  In- 
ftance  of  which  we  have  in 
the  Church  of  St.  Sapienzia , 
at  Rome . 

RUDENTURES  fays  M. 
LeClerrrx re  cm.  on  fome  Occa- 
fionsin  the  F  lutings,  to  tlrength- 
en  their  Sides,  and  render  them 
lels  liable  to  be  broken. 

For  Inllance,  when  Fluted 
Columns  or  Pilalters  are  made 
without  Pedeltals,  and  plac’d 
on  a  Level  with  the  Ground  • 
or  at  leaf  lo  little  rais’d,  as  to 
be  without  the  reach  of  the 
Hand-  their  Flutings  muft  be 
rudented  or  cabled  (as  they  call 
it)  as  r'ar  as  one  third  of  their 
Height-  that  is,  they  mud  be 
fill’d  up  one  third  Part  to  that 
Height  with  thefe  Rudenturcst 
in  Order  to  ilrengrhcn  the 
Sides,  which  might  other  wile 
be  foon  defac'd. 

Thefe  Rudentures,  which 
were  at  firft  invented  for  Ufe, 
fays  M.  Ie  Clerc,  have  been 
fincc  converted  into  Ornaments 
to  enrich  the  Flutings,  fo  that 
inftead  of  plain  fubftantial  Ru¬ 
dentures,  we  now  frequently 
fee  them  exceedingly  weak  and 
(lender,  being  wrought  in  Form 


of  t willed  Ribbons,  Foliages, 
Chaplets,  and  other  rich  and 
del  icare  Ornaments. 

But  this  kind  of  Rudcnture 
fays  he,  (hould  never  be  us’d 
except  in  Columns  and  Pila- 
fters  of  Marble,  and  fuch  as 
are  beyond  the  reach  of  the 
Hands  of  the  People. 

One  may  likewise  for  the 
greater  richnefs,  as  well  as  for 
the  Sake  of  the  greater  Eafe, 
make  thefe  Ornaments  of  Brafs 
gilt,  to  be  fitted  wichin  the 
Flutings. 

T  hefe  delicate  Ornaments 
are  alfo  found  to  fucceed  very 
well  in  Columns  and  Pilafters 
of  Wood-  where  they  are  cut 
with  a  great  Deal  of  Eale  and 
Juftnefs 

RUDERATION  [in  Suild- 
ing]  is  a  Term  us’d  by  Vitru¬ 
vius  for  the  laying  of  a  Pave¬ 
ment  with  Pebbles. 

To  perform  the  Ruder  a!  ion, 
it  is  neceffiiry  that  the  Ground 
be  well  beaten  to  make  it  firm 
and  to  prevent  it  from  cracking. 
Then  a  Stratum  of  little  Siones 
arc  laid  to  be  afterwards  bound 
together  with  Mortar  made  of 
Lime  and  Sand. 

If  the  Sand  he  new,  its  Pro¬ 
portion  may  be  to  the  Lime 
as  3  to  r,  if  dug  out  of  old 
Pavements  or  Walls,  as  5  to  2. 

RUDERATION  as  ^Davt - 
hr  obferves,  is  us’d  by  Vitru¬ 
vius  for  the  courieft  and  mol} 
artlefs  kind  of  Mafonry,  where 
a  Wall  is,  as  it  were,  cobbled 
up. 

R  U  L  E,  a  fimple  Inftru- 
ment,  ordinarily  of  hard  W  ood, 
thin,  narrow  and  itrair,  ferving 
to  draw  Lines  withal. 
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A  Alafons  Rule  is  12  or  15 
Foot  Iona,  and  is  apply’d  under 
the  Level  for  regulating  the 
Courfes  and  for  making  the 
Pied  rolls  equal. 

A  Stone-Cutters  Rule  is  or¬ 
dinarily  four  Foot  long,  and 
divided  into  Feet  and  Inches. 

Carpenters  Rule  is  an  lnftru- 
ment  mod  commonly  made  of 
Box  Wood,  24.  Inches  long  and 
One  and  a  half  broad*  each 
Inch  being  fubdivided  into  8 
Parts.  On  the  fame  Side  with 
thefe  Divifions,  is  ulually  G  an¬ 
te)  s  Lite  of  Numbers. 

On  the  other  Side  are  the 
Lines  of  Timber  and  Board 
Mearure,  the  firft  beginning  at 
82,  and  continued  ro  3 6 ,  near 
the  other  End  :  The  latter  is 
numbred  from  7  ro  4  In¬ 
ches  from  tne  other  End. 

T*hr  Uje  of  Goggle HiaPj  SI Id- . 
in  ^  Rule  in  the  Ale  u fur  at  ion  of 
Artificers  Work . 

This  is  generally  plac’d  upon 
one  Side  ot  one  Leg  of  a  two 
Foot  Rule,  confiding  of  four 
Lines. 

Of  which  two  Lines  are 
plac’d  on  a  Slip  or  Aiding  Part, 
and  the  other  two  upon  the  Leg 
of  the  Rule,  and  arc  thereby 
Ax’d. 

Thefe  lad  two  Lines  plac'd 
on  the  Rule,  fhall  be  hereafter 
in  Practice  call’d  the  Stocky  and 
the  two  middle  Lines,  the 
Slip . 

1.  The  uppermod  Line  on  the 
Stock,  and  the  two  Lines  on 
the  Slip  are  all  alike  numbred, 
viz, .  from  i,  2,  3,  to  1  in 


R  U 

the  middle,  and  from  thence 
to  10  at  the  End,  and  the  un- 
dermod  Line  from  4,  5,  6,  &c. 
to  40,  which  is  the  Square 
Line,  and  when  us’d  in  Tim¬ 
ber,  the  Girt-line. 

3.  Take  Notice  alfo,  that 
the  Lines  on  the  Slip,  and  that 
next  above  it,  are  each  divided 
between  1  and  2  into  10  Parts, 
and  each  tenth  is  fubdivided 
into  5  Parts,  and  confequently 
the  whole  Divifion  contain’d 
between  1  and  2,  is  thereby  di¬ 
vided  into  50  Parts,  and  if  each 
Divifion  be  fuppos’d  to  be  again 
fubdivided  or  equal  to  2  3  tnen 
the  whole  Space  may  be  laid 
to  be  divided  into  100  Parts. 

4.  The  Spaces  between  z 
and  3,  and  between  3  and  4  arc 
each  decimally  divided  into  10 
Parts,  as  before  5  and  as  the 
Dillance  between  2  and  3  is 
leis  than  between  1  and  2, 
therefore  thefe  tenths  are  each 
fubdivided  into  two  Parts, 
and  confequently  the  whole 
Space  between  2  and  3,  will 
be  divided  but  into  20  Parts 4 
and  if  each  Part  be  accounted 
to  be  divided  into  five  lcffer 
Parts,  or  each  =  5,  then  the 
whole  Space  between  2  and  3, 
may  be  or  fuppos’d  to  be  divi¬ 
ded  into  100  Parts,  as  before 
between  1  and  2. 

5.  The  other  Divifions  be¬ 
tween  4  and  5;  5  and  6 3  6 
and  7  3  7  and  83  8  and  9,  be¬ 
ing  yet  lefler  and  lefier,  are 
therefore  divided  into  10  Parts 
only  3  wherefore  accounting 
each  Part  equal  to  io,  then 
every  of  thefe  Divifions  may 
be  iuppos’d  to  be  divided  into 
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tm  Parts,  as  the  Preceed- 

ing>  rr, 

6.  The  remaining  Length 
from  i  inthe  middle,  to  10  at 
the  End.  is  divided  refpeffive- 
ly  after  the  fame  Manner,  as 
alfo  are  the  refpeffcive  Divi¬ 
fions  of  the  Girt  Line  on  the 
Stock,  which  are  contain'd  be¬ 
tween  the  beginning  of  it  at  4 
to  io*  but  the  Divifions  from 
20  to  40,  are  firft  each  deci¬ 
mally  divided  into  tenths,  and 
each  tenth  fubdivided  into  4th 
Parts. 

At  the  Girt  Line,  juft  at  the 
Beginning  before  4,  there  are 
two  Divifions,  each  fubdivided 
imo  four  Parts 3  and  at  the  End 
beyond  40,  there  are  two,  each 
fub  iivided  into  two  Parts. 

Thefe  two  Divifions  at  the 
End  of  the  Line  beyond  4c, 
each  fubdivided  into  two  Parts, 
are  the  fame  as  the  firft  two 
Divifions  divided  into  halves, 
that  are  next  after  4  at  the  be¬ 
ginning  of  the  Line,  that  is,  if 
you  fuppole  that  from  40  the 
whole  Line  was  immediately  to 
begin  again,  placing  4  the  Be¬ 
ginning  in  the  Place  of  40  at 
the  End,  then  thole  two  Divi¬ 
fions  would  represent  the  firft 
two  Divifions  between  4  and  5. 

Likewile  the  two  Divifions 
fub  divided  into  four  Parts, 
plac’d  before  4  ar  the  Begining 
are  equal  to  the  two  laft  Divi¬ 
fions,  next  before  40,  at  the 
End. 

That  is,  fuppofing  that  the 
Space  between  20  and  40  at 
tire  End  of  the  Line  was  to  be 
prefix'd  before  4  in  the  begin¬ 
ning,  then  would  the  two  laft 
Divifions  before  40,  be  in  the 


fame  Place  of  the  two  Divifions 
before  4. 

To  number  or  exprefs  Quan¬ 
tities,  on  this  Rule  oblerve 

1.  Let  the  Space  between  r 
at  the  beginning  of  the  Line, 
and  1  in  the  middle,  reprefent 
one  Integer,  as  one  Foot  or  one 
Inch,  tfc.  then  will  1  at  the 
beginning,  fignify  f  ©  thereof  • 
2  will  fignify  fo  5  3  will  figni¬ 
fy  f0,  and  lo  on*  and  laftly  the 

1  in  the  middle  1  Integer  as 
aforefaid;  and  as  before  was 
fhewn,  that  every  fuch  princi¬ 
pal  Divifion  of  1,  2,  3,  4,  5,  6> 
7,  8,  9  3  1  was  l'everally  divi¬ 
ded  into  100  Parts,  therefore 
this  Integer  is  divided  into 
loco  Parts. 

2.  The  following  Divifions 

from  1  in  the  middle,  as  2,  3, 
4»  5*  7,  8,  9,  10,  are  feve- 

rally  whole  integers  3  that  is, 
when  the  Space  from  1,  in  the 
beginning  to  1  in  the  middle,  is 
reckon’d  the  Integer,  then  the 

2  following,  fignifies  two  Inte¬ 
gers  5  the  3,  fignifies  three  In¬ 
tegers,  &c.  and  fo  confcquently 
the  End  of  the  Line,  fignifies 
ten  Integers,  and  their  refpec- 
tive  fub  -  divifions,  reprefent 
their  fra&ional  Parts,  as  has 
been  before  fhewn  in  the  firft 
Integers. 

3.  But  if  1  at  the  beginning 
of  the  Line  be  accounted  an 
Integer  or  one,  then  the  2  fol¬ 
lowing  figmfie  two  Integers  3 
the  3  following,  three  Integers, 
&C.  and  the  1  in  the  middle 
fignifies  10  Integers. 

Now  as  the  two  following, 
the  1  in  the  middle,  did  before 
repre- 
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reprefent  2,  when  the  1  in  the 
middle  reprefented  one  Integer, 
fo  now  will  the  lame  2  xepre- 
lent  no,  when  the  r  in  the  mid¬ 
dle  reprefents  ten  Integers,  and 
conlequently  the  following  num¬ 
bers,  3,  4,  5,  i£cy  to  10,  will 
teprefent  fo  many  hundred  In¬ 
tegers  to  1000  5  lo  in  like  Man¬ 
ner,  if  the  Line  be  began  with 
100,  then  the  1  in  the  middle 
will  represent  icoo,  and  the 
10  at  the  End,  iocoo,  &c. 

4.  When  the  Line  is  begun 
with  1,  and  the  middle  one  fig¬ 
nifies  io,  then  every  Decimal 
or  tenth  Divifion  following  be¬ 
tween  1  and  2,  between  2  and 
3,  &c.  will  represent  an  Inte¬ 
ger. 

Thus  the  firft  tenth  Divifion 
after  1,  in  the  middle  fignifies 
1  r,the  fecond  tenth,  u  ;  which 
is  number’d  12  with  a  fmaller 
Figure  than  the  others,  and 
fome  times  only  diftingui/h’d 
by  four  Points  thus  :  :  and 
in  like  Manner  of  all  others,  of 
which  every  fifth  is  diltin- 
guifh’d  by  a  longer  Stroke  than 
the  others,  as  15,  25,  35,  £ $c. 
and  the  Subdivifions  of  each 
Integer,  are  fractional  Parts 
thereof. 

5.  When  the  Line  is  begun 
with  10,  then  every  tenth  Di¬ 
vifion  between  1  and  2,  be¬ 
tween  2  and  3,  &c.  does  each 
repreient  an  Integer  (as  has 
been  laid  before  ot  the  tenths 
following  the  middle  of  the 
Line)  thus  the  firlt  tenth  after 
1  at  the  beginning,  fignifies  11, 
the  fecond  tenth,  12  ,'the  third 
tenth,  13,  (which  has  its 
Divifion  longer  than  the  ethers, 
as  a  fore  laid)  the  fixrh  tenth, 


1*1:6  Ufes  of  this  Rule  in 
Meafuring. 

r.  To  multiply  one  Number 
by  another. 

The  Analogy  is, 

As  1  is  to  the  Multiplier  :  : 
fo  is  the  Multiplicand  to  the 
Product. 

Example  1.  Multiply  7  by 

‘Pratlice.  Begin  the  Line  1, 
and  fet  1  on  the  Slip,  to  7  the 
upper  Line  of  the  Stock,  and 
againlt  9  on  the  Slip,  Hands  63 
on  the  upper  Line  of  the  Stock, 
which  is  me  ProdufI  requir’d. 

Example  Multiply  10  by  12. 

Practice.  Begin  the  Line 
with  105  let  1  on  the  Slip  to 
iu  on  the  Stock,  and  againfl 
12  on  the  Slip,  Hands  noon 
the  Stock,  which  is  the  Pro- 
du£l  requir’d,  and  fo  in  like 
Manner  any  other  Number 
given. 

To  perform  Divifion  by  Rule . 

The  Analogy  is, 

As  the  Divifor  is  to  1.  :  :  fo 
is  the  Dividend  to  the  Quo¬ 
tient  requir’d. 

Practice.  Divide  72  by  9. 
begin  the  Line  with  1,  place 
the  Divifor  9  on  the  Stock  a- 
gainlt  1  on  the  Slip,  and  againffc 
72  on  the  Stock,  Hands  8  on 
the  Slip,  which  is  the  Quotient 
requiied, 
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Example  i.  Divide  6t  o  by 
15.  Begin  the  Line  with  10, 
then  againft  the  Divifor  1 5  on 
the  upper  Line  of  the  Stock 
fet  1  on  the  Slip,  and  againft 
6  to  on  the  Stock,  ftands  42  on 
the  Slip,  which  is  the  Quo¬ 
tient  requir’d. 

fthe  Rule  of  Three,  ly  the 
Sliding  Rule . 

The  Analogy  is, 

As  the  firft  given  Number  is 
to  any  other  Number  ("as  5  is  to 
11,  &C.  fo  is  the  fecond  given 
Number  (as  10)  to  a  fourth 
Number,  which  is  the  Number 
fought  for  in  the  fame  Propor¬ 
tion. 

Example  1.  If  five  Men  are 
paid  11  Pounds  for  one  Weeks 
Work,  what  muftten  Men  re¬ 
ceive  for  the  fame  Time,  at 
the  fame  Rate  ? 

Practice.  Begin  the  Line 
with  1,  rhen  fet  5  on  the  Slip 
againft  11  on  the  S'ock,  and 
againft  10  on  the  Slip  ftands 
22  on  the  Stock,  which  is  the 
Anfwer  of  the  Queftion. 

Example  2.  If  the  Diame¬ 
ter  of  a  Circle  be  7  Feet,  whole 
Circumference  is  22  Feet,  what 
is  the  Circumference  of  another 
Circle,  whofe  Diameter  is  22 
Feet  ? 

Pr attire.  Begin  the  Line 
with  1,  then  fet  7  on  the  Slip, 
againft  22  on  the  Stock,  and 
againft  21  on  the  Slip,  ftands 
<5 6,  the  Circumference  requir’d. 


Example  3.  If  21  Bricks 
pave  one  Yard  fquare,  how 
many  Bricks  will  pave  30  Yards. 

The  Analogy  is  as  1  is  to  21, 
fo  is  50  to  the  Number  requir’d. 

PraSlite.  Set  1  on  the  Slip 
to  2 1  on  the  Stock,  and  againft 
30  on  the  Slip,  ftands  630  the 
Anfwer  of  the  Queftion. 

Now  in  working  of  the  Rule 
of  Three  direct,  as  in  the  pro¬ 
ceeding  Examples,  you  fee, 
that  as  the  fecond  Number  is 
always  greater  than  the  firft  3 
thefourih  Number  will  be  al¬ 
ways  greater  than  the  third  5 
and  e  contra . 

And  in  the  Rule  of  Three 
Jnvcrfe,  as  in  the  following  Ex¬ 
ample  3  if  the  fecond  be  lefs 
than  the  firft,  the  fourth  will 
be  lels  than  the  third  3  and  e 
contra. 

Example  4.  If  the  Circum¬ 
ference  of  a  Circle  be  44  Feet, 
what  will  the  Diameter  of  ano¬ 
ther  Circle  be,  whofe  Circum¬ 
ference  is  66  Feet? 

The  Analogy  is  as  44  to  14 
:  :  So  is  66  to  the  Number  re¬ 
quir’d. 

Practice.  Begin  the  Line 
with  1,  and  againft  44  on  the 
Stock,  fet  14  on  the  Slip*  then 
againft  66  on  the  Stock,  ftands 
22  on  the  Slip,  which  is  the 
Diameter  required. 

Now'  from  thefe  Examples, 
it  is  plain  that  the  lecond  and 
third  Numbers  are  never  taken 
on  the’ fame  Line  u’hich  is  al¬ 
ways  to  be  remembred. 


It 
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It  Is  alfo  to  be  obferv’d. 

If  in  placing  the  fir  ft  Num¬ 
ber  to  the  fecond,  the  third 
fills  beyond  the  Line,  take  the 
third  Number  in  the  firft  Part, 
or  the  other  Length  of  the 
Line,  as  if  it  was  continued  5 
giving  it  its  Value,  according 
to  its  Place,  as  before  fhown. 

Of  the  Extraction  of  the  Square 
Root . 

By  the  Help  of  the  lower- 
moft  Line  on  the  Stock,  before 
call’d  the  Square  Line  or  Girt 
Line,  the  Square  Root  of  any 
Number  not  exceeding  10000, 


may  be  very  readily  found,  a 
follows. 

RraElice.  Begin  the  lower* 
mold  Slip  of  the  Line  with  10, 
and  fet  16  thereof  to  4,  the  be¬ 
ginning  of  the  Square  Line, 
then  the  Numbers  ot  the  Square 
Line  will  be  the  Square  Roots 
of  the  Numbers  contain’d*  in 
the  lower  Line  of  the  Slip ; 
or  thofe  Numbers  in  the  Slip’ 
will  be  the  Squares  of  thole 
ot  the  Girt  Line  on  the  Stock. 

Thus  againft  5  on  the  Girt 
or  Square  Line,  ftands  25  on 
the  Slip,  and  againft  6  on  the 
Girt,  ftands  35  on  the  Slip:  So 
in  like  Manner. 
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Hence  ’tis  plain  that  any 
given  Square  Number,  under 
1000  being  found  in  the  lower 
Line  of  the  Slip,  its  Square 
Root  or  Side  of  its  Square  is 
that  Number  in  the  Square  or 
Girt-Line,  which  is  oppofite 
to  it. 

2.  Remove  the  Slip,  and 
place  its  beginning  1  to  10  on 
the  Square  or  Girt-Line,  and 
accounting  1  the  beginning  of 
the  Slip,  as  100,  then  40  on 
the  Square  or  Girt  Line  ftand 
againft  1600  its  Square  in  the 
Slip,  and  thus  you  have  the 
Root  of  any  Square  Number 
under  i5co. 


3.  Remove  the  Slip  to  its 
firft  Station,  placing  16  on  the 
Slip  ("beginning  the  Line  with 
10)  againft  4  the  beginning  of 
the  Square  Line,  and  then 
reckoning  the  (aid  16  in  the 
Slip  to  be  1600,  and  the  4  in 
the  Girt-Line  againft  it  to  be 
40}  as  when  thofe  Numbers 
were  together  at  the  other  End 
in  their  laft  Station  3  then 
will  the  Square  Numbers  in 
the  Slip  go  on  from  itfoo  to 
10000,  whofe  Roots  are  con*» 
tam’d  in  the  Square  Line  op¬ 
pofite  thereto  :  thus 


Thus 
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Thus  the 
Square 
Root  of 


p  1600" 

40 

2500 

50 

3600 

60 

4900 

70 

6400 

>  is  ^ 

80  } 

8100 

90 

IOCOO 

IOO 

40000 

200 

^ 90000 ^ 

^300 &c.  _ 

as  exhibited  by  the 
oppofite  Divifions 
in  the  Square  or 
Girt-Line. 


And  removing  the  Slip  as  at 
the  fecond  Operation,  you  may 
continue  the  fquare  Numbers 
to  1 60000  ;  and  then  altering 
the  Slip  as  at  the  third  Opera¬ 
tion,  you  may  continue  them 
from  160000  to  1000000,  and 
fib  on  in  like  Manner  ad  infini¬ 
tum . 

jfio  meafure  the  SDimenfions  of 

Mafon  s  Work  by  the  Sliding 
Rule . 

Fhs  Analogy  for  Foot  Meafure 
is  as  follows. 

As  i  2  on  the  upper  Line  on 
the  Stock,  which  in  Foot  Mea¬ 
fure  is  always  fix’d,  and  there¬ 
fore  noted  with  fmall  Figures, 
(as  has  been  before  noted)  is  to 
the  Dimenfions  Length  in  Feet 
and  Parts  of  Feet  accounted  on 
the  Slip. 

So  is  the  Breadth  in  Inches 
accounted  on  the  upper  Line 
of  the  Stock. 

To  its  Content  in  Feet  on 
the  Slip, 

Example.  A  Piece  of  Mar¬ 
ble  Pavement  is  36  Foot  and 
half  in  Length,  and  33  in 
Breadth,  what  is  the  Super¬ 
ficial  Content  ? 


Fra&ice.  Set  the  Length  36 
Feet  and  a  half  on  the  .  Slip  to 
1,  the  upper  Line  of  the  Stock, 
and  agamft  33  on  the  Stock, 
ihall  itand  100,  *§■  the  Content 
requir’d. 

And  here  it  is  to  be  obferv’d, 
that  when  Fractions  happen,  as 
in  this  Example,  they  ought 
to  be  eftimated  as  near  to  the 
Truth  as  can  be,  which  in 
Practice  of  Bufinefs  is  near 
enough  for  our  Purpofe. 

But  to  determine  the  true 
Quantity  or  V  alue  of  Fractional 
Quantities  (it  being  impofiible 
to  be  done  by  this  Rule  )  you 
mult  have  recourle  to  Vulgar 
or  Decimal  Arithmetick. 

Example  2.  In  a  Portland 
Slab  8  Feet  3  Inches  long,  and 
17I  Inches  bread,  how  many 
Feet  does  it  contain  ? 

Frablice.  Set  the  Length  8 
Feet  3  Inches  on  the  Slip  (which 
is  8  and  i{-  of  the  Subdivifion 
of  the  Tenths)  to  iz  on  the 
upper  Line  of  the  Stocky  and 
againft  17  j  on  the  Stock  ftands 
1 2  and  a  very  little  more,  which 
is  equal  ro  4-*-  fquare  Inches, 
the  true  Content  required. 

And  fo  in  the  like  manner 
any  other  Quantities,  as  given. 

The 
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The  next  in  Order  is  folid 
Meafure  3  which  Bufinefs  ge¬ 
nerally  happens  under  the 
Forms  of  the  Cylinder,  the 
Cube,  and  the  Parailelopipedon. 

Of  the  Cylinder ,  the  Analogy  is 
as  follows. 

As  the  Length  in  Feet  and 
Inches  accounted  in  the  lower 
Line  of  the  Slip, 

Is  to  io,  635.  accounted  on 
the  Girt  Line  3 

So  is  j  of  the  Circumference 
or  Girt  in  Inches, 

To  the  lolid  Content  in  Feet 
required. 

j Example,  In  a  Cylinder  of 
vStonc,  28  feet  9  inches  long, 
and  1 5  Inches  %  of  its  Girt  or 
Circumference  3  what  Number 
of  folid  Feet  does  it  contain  ? 

‘Practice.  Set  the  Length 
28  feet  in  the  Slip  to  10.635 
m  the  Girt  Line ,  and  againft 
15  the  Quarter  of  the  Cylin¬ 
der's  Girt,  accounted  on  the 
Girt  Line,  ftands  61  on  the 
Slip,  which  is  the  lolid  Content 
required. 

Of  the  Cube,  the  Analogy  is  as 
follows. 

As  the  Length  or  Side  of  the 
Cube  in  Feet  and  Inches  ac¬ 
counted  in  the  lower  Line  of 

the  Slip , 

Is  to  12  accounted  on  the 
Girt  Une , 

So  is  the  Depth  or  Side  of 
the  Cube  in  Inches,  accounted 
in  the  Girt  lane,  to  the  lolid 
Content  in  feet  accounted  on 
the  Slip, 


"Example.  Therp  is  a  Cube 
of  Stone,  whole  Side  is  feet  5 
what  is  the  folid  Content  of  it  ? 

Practice.  Set  the  Side  of  the 
Cube  2}  feet,  accounted  on  the 
Slip,  to  12  on  the  Girt  Line% 
and  againft  3.0  the  Side  of  the 
Cube  in  Inches  (which  is  equal 
to  \  of  its  GirtJ  ftands  1 5I. 

Of  the  Parailelopipedon  the  A- 

nalogy  is  the  fame  as  before 

of  the  Cube . 

As  the  Length  of  th cParal- 
lelopipedon  taken  in  feet  and 
inches,  accounted  on  the  lower 
Line  of  the  Slip , 

Is  to  12,  accounted  on  the 
Girt  Line , 

So  is  half  of  the  Girt  of  the 
Parailelopipedon  in  Inches  ac¬ 
counted  on  the  Girt  Line,  to 
the  folid  Consent  in  Feet  ac¬ 
counted  on  rte  Slip. 

Example.  There  is  a  long 
Cube  or  Parailelopipedon, 
whofe  Length  is  17  feet  9  in¬ 
ches  and  \  Part  of  the  Girt  ac¬ 
counted  on  the  Girt  Line,  and 
againft  22!  inches  the  \  of  the 
Girt  accounted  on  the  Girt 
Line  ftands  66  in  the  Slip, 
which  is  the  folid  Content  re¬ 
quir’d. 

But  here  it  is  to  be  remem- 
bred  that,  if  the  Bafe  of  the 
Parailelopipedon  is  not  exactly 
fquare  3  having  its  Breadth 
greater  or  !efs  than  its  Depth, 
then  its  Depth  will,  by  taking 
i  of  the  Girt,  not  give  the  true 
Solidity. 

But  in  fuch  cafe  you  muft 
find  a  mean  Proportional  be¬ 
tween  the  Breadth  and  the 
Depth  3 


R  U 

Depth-  and  this  being  done, 
you  may  then  proceed  as  if  the 
Breadth  and  Depth  were  equal. 

A  mean  Proportional  is  a 
Number,  which,  being  fquar'd 
or  multiplied  into  it  Pelf;  pro¬ 
duces  the  fame  Quantify  that 
two  given  Numbers  would  do, 
being  multiply’d  into  one  an¬ 
other,  to  which  it  is  a  mean 
Proportional  •  or  otherwife  it 
is  the  fquare  Root  of  the  Pro¬ 
duff:  produc’d  by  the  Multipli¬ 
cation  of  the  two  unequal  Sides 
into  one  another. 

Suppofe  the  Breadth  of  the 
Parallelopipedon  be  9  inches, 
and  the  Depth  4  inches.  I  fay, 
if  the  9  be  multiply’d  by  4,  the 
Produff:  will  be  96;  and  the 
mean  Proportional  between  4 
and  9  is  6  $  for  6  tunes  6  is  3  6", 
which  is  equal  to  4  times  9: 
Therefore  6  is  the  mean  Pro¬ 
portional  between  4  and  9. 

Now  l'uppofe  the  Dimenfions 
be  as  before,  viz.  9  inches  in 
Breadth,  and  4  in  Depth,  and 
confequentlv  is  2 6  inches  in 
Girt  •  of  which,  if  you  take  j 
Part,  viz.  6  {  for.  the  Side  of 
the  Square,  as  in  the  Square 
Parallclopidedon,  it  is  plain 
that  it  will  produce  a  content 
too  great  for  6  j  multiply’d  by 
6  {-  will  produce  42  which 
is  6  \  too  much  in  the  Area, 
and  that  being  multiply’d  into 
the  Length  would  carry  on  the 
Error  much  higher. 

Hence  it  is  evident,  that  to 
Meafure  an  unequal  Paralldo- 
pipedon,  there  muB  firB  be  a 
mean  Proportional  found,  which 
may  be  eafier  produced  from 
the  fquare  Root  of  the  Area 
of  the  Bafe,  or  as  follows* 
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Set  the  greater  of  the  2  Num¬ 
bers  ( as  here  9)  on  the  Square 
or  Girt-line  to  the  fame  N  um¬ 
ber  9  on  the  Slip,  againll  the 
lefs  Number  4  accounted  on  the 
Slip ,  Bands  the  mean  Propor¬ 
tional  (6)  on  the  iquare  Line. 

Or  thus, 

Set  the  lefs  Number  (\)  on 
the  fame  Number  (\)  on  the 
fquare  Line,  and  againft  the 
greater  Number  (9)  accounted 
on  the  Slip,  Bands  the  mean 
Proportional  (6)  on  the  fquare 
Line  as  before. 

The  Menfu ration  of  Bricklay¬ 
ers  Work  by  this  Rule. 

Bricklayers  Work  is  mea- 
fured  by  the  Fooc,Y ard,  Square, 
and  Rod. 

In  Yard  Meaftire,  the  firft 
Bated  Number  muB  be  9,  and 
for  Rod  Meafure  272,  which 
in  Foot  Meafure  is  but  12,  and 
in  Order  to  thefe  Operations  it 
will  be  neceflary  to  have  a  lit¬ 
tle  Brafs  Stud  fix’d  in  the  up¬ 
per  Line  of  the  Stock  and  Slip 
at  9,  and  272  and  whereby 
tho'e  Centre-points  (his  W  ork¬ 
men  call  them,)  or  firfi  Num¬ 
bers  will  be  readily  found. 

In  Tard  Meafure  you  muB 
take  Notice  that  the  Dimen¬ 
fions  are  taken  in  Feet  and 
Quarters  of  Feet. 

The  Analogy  in  Tard  Meafure 
is, 

As  the  fixt  Number  9  ac¬ 
counted  on  the  upper  Line  of 
the  Stock. 


Is 
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Is  to  the  Breadth  in  Feet  ac¬ 
edia  cd  on  the  Slip  •  fo  is  the 
Length  accounted  on  the  Stocky 
to  the  fuperficial  Content  on 
the  Slip. 

Example  i.  If  a  Cellar  he 
pav’d  with  paving  Bricks,  the 
Length  of  which  is  1 5  Feet 
and  the  Breadth  12  and  y,what 
will  be  the  fuperficial  Content 
thereof  ? 

P  raft  ice.  Set  the  Breadth 
1 2  Feet  ~  on  the  Slip  to  the  fixt 
N  umber  9  on  the  Stocky  and  a- 
gainft  r  5  Foot  f ,  accounted  on 
on  the  Stock  Hand  2  i  i  on  the 
Slip,  which  is  the  fuperficial 
Content  requir’d. 

E.xample  2.  If  30  Bricks  pave 
1  ^ard,  how  many  Yards  will 
CT$o  Bricks  pave  ? 

P'he  Analogy. 

As  the  Bricks  of  one  Yard 
accounted  in  the  Stock. 

Is  to  1  accounted  on  the  Slip . 

So  is  the  Number  of  Bricks 
given,  accounted  on  the  Stock 
to  the  lards,  which  they  will 
pave  accounted  on  the  Slip. 

P  t  attic  e.  Set  30  on  the  Stock 
to  1  on  the  Slip,  and  againft 
69 0  on  the  Stock  Hands  21  on 
the  Slip,  which  is  the  Number 
ot  Yards  that  63 q  Bricks  will 
pave. 

Of  Square  jMcafure. 

In  this  the  Dimeniions  are 
taken  in  Feet  and  Quarters  of 
Feet  as  in  Yard  Meafure. 

By  fquare  Meafure  is  meant 
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a  fquare  Space,  containing  roo 
fquare  Feet,  or  it  is  a  Geome¬ 
trical  Square,  whofe  Side  is 
equal  to  10  Feet,  and  confe- 
quentlv  the  whole  equal  to  ico 
f  eer. 

By  this  Meafure  all  Manner 
of  Tilemg  and  Slating  is  per¬ 
form’d,  as  follows  : 

As  the  Breadth  accounted  on 
the  Stock. 

Is  to  100  accounted  on  the 

Slip . 

So  is  the  Length  accounted 
on  the  Slipy  to  the  content  ac¬ 
counted  on  the  Stock. 

Example .  If  a  Roof  be  70 
Feet  in  Length,  and  15  Feet  in 
Depth  from  the  Ridge  to  the 
Eaves,  what  is  the  Content  ot 
it. 

Pratt  ice.  Set  the  Breadth 
1 5  accounted  on  the  Stocky  to  1 
accounted  on  the  Slipy  and  a- 
gamH  the  Lengch  70  on  the 
Slipy  Hands  10  ~  the  Number 
ot  Squares  therein  contain’d, 
which  is  equal  to  1050  fquare 
Feet. 

This  Product  or  Content  is 
but  y  the  Quantity  ot  Tileing 
it  both  Sides  of  the  Roof  are  e- 
qual,  therefore  the  10  |  Squares 
being  doubled,  the  Content  of 
the  whole  will  be  found  to  be 
21  Squares  compleat. 

And  here  it  is  to  be  noted, 
that  as  one  Square  is  equal  to 
ico  Feet. 

Half  a  Square  is  equal  to  50 

A  Quarter  of  a  Square  e- 
qual  to  25 

And  half  a  Quarter  of  a 
Square  equal  to  12  y 

Red 
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Rod  Meafure. 

Rod  Meafure  is  a  fquare  Mea- 
lure  confifting  of  272  -5-  fquare 
Feet,  produced  by  the  Squa- 
ing  of  a  Rod  in  Length,  viz. 
1 6  i  Feet  multiply’d  into  itlelf 
its  produfi  is  272  the  odd  f 
is  rejected,  and  the  272  Feet 
Only  is  reckoned  a  Iquare  Rod. 

By  this  Meafure  are  mea- 
fured  all  Manner  of  Walls  and 
Chimneys,  which,  tho*  of  va¬ 
rious  thicknefles,  yet  they  are 
all  meafured  as  luperficial  Mea¬ 
fure,  being  reduced  to  the  Stan¬ 
dard  thicknefs  of  one  Brick  and 
Half. 

By  this  Analogy. 

As  the  Length  accounted  on 
the  Stock. 

Is  to  272  accounted  on  the 

Slip. 

So  is  the  Height  accounted 
on  the  Slip  to  the  Content  on 
the  Stock. 

Or  thus, 

As  the  fixt  Number  272  on 
the  Slip. 

Is  to  the  Length  accounted 
on  the  Stock. 

So  is  the  Height  accounted 
on  the  Slip  to  the  Content  on 
the  Stock. 

Glazier  s  Work . 

Glaziers  Meafure  thcirWork 
by  the  Foot  Square,  and  take 
theirDimenfionsin  Feet  and  ico 
Parts  of  a  Foot,  and  therefore 
on  the  Edge  of  Sliding  Rules, the 
Foot  is  generally  divided  into 
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100  equal  Parts,  numbred,  10, 
20,  &c.  to  100,  and  oftentimes 
the  whole  two  Foot  onwards 
from  100  to  200. 

Sometimes  Dimenfions  of 
Glafs  are  taken  in  Inches  and 
Quarters  of  Inches,  tho’  but 
rarely,  which  when  they  are  fo. 

E* his  is  the  Analogy. 

As  144  which  is  the  firft  and 
fixt  Number  for  Foot  Meafure 
accounted  on  the  Stock. 

Is  to  the  Breadth  taken  in 
Inches  accounted  on  the  Slip. 

So  is  the  Length  accounted 
in  Inches  on  the  Stock  to  the 
Content  on  the  Slip  required. 

Example.  A  Pane  of  Glafs 
31  Inches  a  half  in  Length  and 
8  y  Inches  in  Breadth,  what  is 
the  Content  ? 

Rratticc.  Set  the  Breadth 
8  i  in  the  Slip  to  144  in  the 
Stock,  and  againfl  31  Inches  f 
the  Length  ftands  1.  8^  in  the 
Slip,  wfiich  is  the  Content  re¬ 
quired. 

^he  Ufe  of  the  Carpenters  joint 
Ride. 

The  Application  of  the  In¬ 
ches  in  Meafuring  Lengths , 
Breadths,  iSc.  is  obvious,  that 
of  Gunters  Line.  See  un¬ 
der  the  Line  of  Numbers. 

The  Breadth  of  any  Surface 
as  Board ,  Glafs ,  &c.  being  gi¬ 
ven  •  to  fh  d  hove  much  in  Length 
makes  a  fquare  Foot. 

Find  the  Number  of  Inches 
the 
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the  Surface  is  broad  in  the 
Line  of  Board  Meafure,  and 
right  againft  it  is  the  Number 
of  Inches  requir’d. 

Thus  if  the  Surface  were 
eight  Inches  broad,  18  Inches 
will  be  found  to  make  a  Super¬ 
ficial  Foot. 

Or  more  readily  thus  apply 
the  Rule  to  the  Breadth  of  the 
Board  or  Glafs;  that  Edge 
mark’d  3 <5,  being  even  with  the 
Edge  •  the  other  Edge  of  the 
Surface  will  Ihew  the  Inches, 
and  quarters  of  Inches,  which 
go  to  a  fquare  Foot. 

The  Ufe  of  the  "Table  at 
the  End  of  the  ‘Board  Mea¬ 
fure \ 

If  a  Surface  be  one  Inch 
broad,  how  many  Inches  long 
will  make  a  Superficial  Foot"? 
Look  in  the  upper  Row  of  Fi¬ 
gures  for  one  Inch,  and  under 
it  in  the  lecond  Row  is  12  In¬ 
ches,  the  Anfwer  to  the  Quel- 
tion. 

The  Ufe  of  the  Line  of  Timber 
Meafure . 

This  refembles  the  former, 
for  it  being  known  how  much 
the  Piece  is  fquare-  look  for 
that  Number  on  the  Line  of 
Timber  Meafure  ;  the  Space 
thence  to  the  End  of  the  Rule 
is  the  Length,  which  at  that 
Breadth,  makes  a  Foot  of  Tim¬ 
ber  :  thus  if  the  Piece  be  nine 
Inches  fquare,  the  Length  that 
is  requir’d  to  make  "a  Solid 
Footot  Timber,  is  21 }  Inches. 

If  the  Timber  be  I mall  and 
under  nine  Inches  Iquare,  leek 
the  Square  in  the  upper  Rank 
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of  the  Table,  and  immediately 
under  it  are  the  Feet  and  In¬ 
ches  that  make  a  folid  Foot* 
thus  if  it  be  7  Inches  fquare,  l 
Foot,  11  Inches,  will  be  found 
to  make  a  lolid  Foot. 

If  the  Piece  of  Timber  be 
not  exaftly  fquare  •  but  broad¬ 
er  at  one  End  than  the  other  - 
the  Method  is  to  add  the  two 
together,  and  to  take  half  the 
Sum  for  the  Side  of  the  Square* 

For  Round  Timber ,  the  Me¬ 
thod  is  to  girt  it  round  with  a 
String,  and  to  allow  the  fourth 
Part  for  the  Side  of  the  Square. 
But  this  Method  is  erroneous, 
for  by  it  there  is  loft  above  |  of 
the  true  Solidity. 

RULE  of  THREE  7 
RULE  of  PROPORTION  £ 

commonly  call’d  the  Golden 
Rule  is  a  Rule  which  teaches 
how  to  find  a  fourth  Propor¬ 
tional  Number  to  three  others 
given. 

RUSTICK  [\r\  Architecture] 
a  Manner  of  Building  in  Imi¬ 
tation  of  Nature,  rather  than 
according  to  the  Rules  of  Art, 
the  Columns  are  encompafs’d 
with  frequent  Cinctures. 

RUSTICK  WORK,  is 
where  the  Stones,  &c.  of  the 
Face.  l£c.  ofa  Building  inftead 
of  being  lmcoth,  are  hatch’d 
or  pick  d  with  the  Point  of  a 
Hammer. 

RUSTICK  ORDER,  is  an 
Order  with  Ruftick  Quoins, 
Ruftick  Wor kf&c.  Felibien 
fays,  ’tis  properly  where  the 
leveral  Parts  of  the  Five  Or¬ 
ders  are  not  exa&ly  obfery’d , 
but  this  confounds  Ru flick  with 
Got  hick. 
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QAGITTA  [in  Architecture"] 
i.  e ,  an  Arrow,  which  the 
Italians  cail  Saetta ,  is  what  we 
call  the  Key-Piece  of  an  Arch. 
SALON  ?  [in  Architec - 
SALOON  5  ture\  is  a  ve¬ 
ry  lofty  fpacious  Hall,  vaulted 
at  Top,  and  fometinies  com¬ 
prehending  two  Stories  or  Ran- 

§es  of  Windows,  as  that  at 
Blenheim  Houfe. 

The  Saloon  is  a  grand  Room 
in  the  middle  of  a  Building, 
or  at  the  Head  of  a  Gallery,^. 

Its  Faces  or  Sides  ought  all 
to  have  a  Symmetry  with  each 
other  5  and  as  it  ufually  takes 
tip  the  Height  of  two  Stories, 
its  Ceiling,  as  Haviler  ‘obferves, 
fhould  be  with  a  moderate 
Sweep. 

The  Salon  is  a  State  Room. 
Tbele  are  much  us’d  in  the 
Palaces  in  Italy ,  and  from  them 
we  took  the  Mode. 

Saloons  are  frequently  built 
fquare,  and  fometimes  oftogo- 
nal,  as  at  Marli,  and  fome¬ 
times  in  other  Forms. 

Embaffadors  and  other  great 
Vifitants,  are  ufually  receiv’d 
in  the  Sfate  Room. 

The  Bottom  of  its  Plafond 
ought  to  be  arch’d,  as  is  prac- 
nfed  in  fome  of  the  Palaces  of 
Italy. 

SAMEL  or  S ANDEL  Bricks 
See  Sticks. 

SAND,  is  a  fine,  hard,  gra¬ 
velly  Earth  of  great  Ufe'  in 
Building,  and  other  W  orks. 

There  are  three  Sorts  of 
Sand  diftinguilh’d  by  the  Pla- 
ee.s  whence  they  are  drawn, 
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viz.  Pit-J and,  River  f and ,  and 
Sea-fand. 

Sand  is  us  d  in  Building,  as 
one  of  the  ingredients  in  Mor¬ 
tar. 

For  this  Ufe  Pit-Sand  is  of 
all  the  bed,  and  of  Pit-Sand 
the  whiteft  is  always  the  worft. 

Of  River-fand^  that  found 
in  the  Falls  of  the  W  ater  is 
the  beft,  becaufe  mod  purged. 

Sea  Sand  is  the  worft. 

Pit  f and, ,  as  being  fat  and 
tough,  is  moft  us’d  in  Building 
Walls  and  Vaults. 

River  f and ,  ferves  for  Rough 
Cafling. 

All  Sand  is  good  in  its  kind, 
if  when  fquecz’d  and  handled 
it  crackles,  and  if  being  put  on 
a  white  Paper,  £f?r.  it  neither 
ftains  nor  makes  it  foul. 

That  Sand  is  naught,  which 
mixt  with  Water  makes  it  dir¬ 
ty,  and  which  has  been  long  in 
the  Air  ;  for  fuch  will  retain 
much  Earth  and  rotten  Hu¬ 
mour.  And  for  this  Reafon 
fome  Mafons  wadi  their  Sand 
before  they  ufe  it. 

He  Lorine  obierves,  that  the 
Sand  of  Puzzuolo  is  the  belt 
in  the  World,  efpecially  for 
maritime  Building. 

Some  diftirguiih  Sand  into 
Male  and  Ran  ale.  The  Male 
Sand  is  of  a  deeper  Colour  than 
another  Sort  of  Sand  in  the 
fame  Bank  or  Bed,  call’d  Fe¬ 
male  Sand. 

Founders  make  Ufe  of  Foftil 
Sand.  It  is  properly  a  yellow 
fat  Earth,  whereof  they  make 
their  Moulds  for  the  Calling  of 
Imall  Work,  whence  they  call 
it  Cafling  in  Sand. 

The  Plumbers  ufe  Sand  in 
moulding 


Moulding  feveral  of  their 
Work  s,  par  tic ul arl  y  1  arge  Shee  ts . 

To -prepare  this  Sand  for 
their  Sheets, they  wet  it  lightly, 
ihr  and  work  it  with  a  thick, 
and  then  they  beat  and  plane 
it. 

Sand  at  London  is  commonly 
fold  for  3  s.  per  Load,  3  6  Bu- 
ihcls  to  ihe  Load. 

In  fome  Parts  of  SujJex  and 
Kent,  ’tis  fold  for  18  d.  per 
Load,  at  12  Bulhels  to  the 
Load.  In  orher  Parts  of  Saffex 
his  fold  at  2  s.  6  d.  per  Loach  at 
1 8  Bu  fhels  to  the  Load. 

SASH-LIGHTS.  Se t<Paint- 
*”g- 

SASH  FRAME.  SceTapjt- 
i”g- 

SAW,  is  an  Inftrument  ferv- 
ing  to  cleave  or  divide  into 
Pieces  divers  folid  Matters,  as 
Wood,  Stone,  Marble,  &c. 

The  Workmen  who  make 
the  greateft  Ufe  of  the  Saw 
are  the  Sawyers,  Carpenters, 
Joiners,  &e. 

The  belt  Saws  are  made  of 
Steel,  ground  bright  and  fmooth ; 
thofe  of  Iron  are  only  Hammer 
harden’d  •  and  thence  the  firft, 
befides  their  being  ftiffer,  are 
like  wife  found  fmoothcr  than 
the  lad. 

You  may  know,  whether  or 
not  they  have  been  well  ham¬ 
mer’d,  by  the  ftiff  bending 
of  the  Blade  ;  and  if  they  have 
been  well  and  evenly  ground, by 
bending  equally  in  a  Bow. 

'The  Edge  in  which  the  T eeth 
are,  is  always  thicker  than  the 
Back,  bccaufe  the  Back  is  to 
follow  the  Edge. 

M  he  Teeth  are  cut  and  fhar- 
pen’d  by  ,)  Triangular  File, 
Vol.  If. 


the  Blade  of  the  Saw  being 
fir  lb  fix’d  in  a  Whetting 
Block. 

After  they  have  been  fil’d, 
the  Teeth  are  fet,  that  is  to  be 
turned  afkew,  or  out  of  the 
Right -Line,  that  they  may 
make  the  Kerf  or  Fiffure  the 
wider,  that  the  Back  may  fol¬ 
low  the  better. 

This  they  perform  by  put¬ 
ting  an  Inftrumcnt  call’d  a 
Sa-zv-V/reJly  between  every  0- 
ther  two  Teeth,  and  giving  it 
a  little  Wrench  towards  you, 
and  the  other  a  little  from  you. 

The  Teeth  are  always  fet 
ranker  for  coarfe,  cheap  Stuff*, 
than  for  hard  and  fine,  becaufe 
the  ranker  the  Teeth  are  fet, 
the  mere  Stuff*  is  loft  in  the 
Kerf,  and  if  the  Stuff*  be  hard, 
the  greater  the  Labour  in  faw- 
mg  it. 

But  of  all  A'hrhanicks  there 
are  none  have  fo  many  as  the 
Joiners,  nor  fo  many  different 
Kinds,  as 

The  Fit-fazv,  a  large  two 
handed  Saw,  us’d  to  faw  Tim¬ 
ber  in  Pits.  It  is  fet  rank  for 
coarfe  Stuff*,  fo  as  to  make  a 
Kerf  or  Fiffure  of  almoft  a 
quarter  of  an  Inch  3  but  for  fi¬ 
ner  Stuff  finer. 

The  JVhip-faw,  which  is  alfo 
two  handed,  us’d  in  fa  wing 
inch  large  Pieces  of  Stuff  as  a 
Hand  Saw  will  not  eafily  per¬ 
form. 

The  Hand-fa-v  is  made  for 
a  Angle  Man’s  U'e.  Of  thefe 
there  are  various  Kinds,  as  the 
Sow  or  Frame  Saw,  furnifh’d 
with  Cheeks;  by  the  twifted 
Cord  and  Tongue  in  the  middle 
of  it,  the  upper  Ends  are  drawn 

O  clofe 
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clofe  together,  and  the  lower  Miffien,  Infpeftor  of  the  Mar¬ 
ket  further  apart.  ble  Quarries  in  the  ' Pyrenees T 

The  L'enant-favc,  which  be-  by  Means  of  which,  Stones  are’ 
ing  very;  thin,  has  a  Back  to  fawn  even  in  the  Rock  it  felf, 
keep  it  from  bending.  out  of  which  they  are  taken. 

The  Compafs-favo ,  which  is  Some  of  thefe,  he  fays,  are  z •> 
very  fmall,  and  its  Teeth  u-  Foot  long,  made  of  Iron,  with- 
fually  not  let ;  the  Ufe  of  it  is  out  Teeth ;  but  he  does  not 
to  cut  a  round,  or  any  other  defcribe  either  their  Form  or 
Compafs  Kerf;  for  which  Pur-  Application, 
pofe,  the  End  is  made  broad,  Sawyers  molt  commonly 
and  the  Back  thin,  that  it  may  work  by  the  Hundred,  that  is, 
have  a  Compafs  to  turn  it.  by  the  hundred  Superficial 
SAWING,  the  Application  Feet,  for  which  they  have  va- 
of  the  Saw  in  dividing  of  Tim-  rious  Prices,  not  only  in  diffe- 
ber,  into  Boards.  rent  Places,  but  alio  for  dif- 

There  are  Mills  for  fawing  ferent  Kinds  of  Timber,  as 
of  Wood,  carried  both  by  Wind  will  appear  by  the  following 
and  Water,  which  perform  it  Articles. 

with  much  more  Expedition  Oak;  the  fawing  of  Oak  is 
and  Eale,  then  is  done  by  the  in  fome  Places  2  s.  and  8  d.  in 
Hand.  others  3  s.  in  others  3  y.  6d.  the 

Thefe  Mills  confift  of  paral-  hundred, 
lei  Saws,  which  rife  and  fall  Elm ;  the  fawing  of  Elm  is 
perpendicularly  by  the  Means  in  fome  Places,  3  j.  the  hun- 
of  one  of  the  grand  Principles  dred  3  commonly  about  the 
of  Motion.  Price  of  Oak. 

Thefe  require  but  a  very  few  JJh  and  "Beach.  The  fawing 
Hands,  viz.  only  to  pulli  along  of  JJh  and  Beach  is  generally 
the  Timber,  which  are  either  worth  6  d.  in  the  Hundred  more 
laid  on  Rollers,  or  fufpended  than  Oak  or  Elm.  In  fome 
by  Ropes,  in  Proportion  as  the  Places  ’tis  3  s.  in  others  3  s.  6  d. 
Saving  advances.  in  others  41.  per  Hundred. 

Thefe  are  frequently  found  By  the  Load.  Sawyers  fomc- 
abroad;  and  were  lately  begun  times  work  by  the  Load;  viz. 
to  be  introduc’d  into  England ,  fo  much  for 'cutting  out  a  Load 
but  the  Parliament  thought  fit  (or  50  Foot)  of  Timber-  the 
to  prohibit  them,  becaufe  they  Price  of  which  is  various’  ac- 
would  fpoil  the  Sawyers  Trade  cording  what  the  Timber  is  cut 
and  ruin  a  great  many  Families,  to.  But  the  common  Price  is 
M.  Tclibien  in  his  Principles  10  5.  the  Load  for  Ship ‘Planks, 
of  Architecture,  makes  men-  of  two  Inches  thick5  and  for 
non  of  a  Kind  invented  by  one  Building 

C  Large  Size,  6  s.  or  6  s.  6  d.") 

Timber <  Large  Size,  7  s.  >  the  Load. 

C  Small  Size,  7  s.  6  d.  or  8  s.  j 


When 


When  Sawyers  fa w  by  the 
Load,  they  commonly  agree 
for  it  as  follows. 

They  have  all  their  Sizes 
which  they  are  to  cut,  fet  down  3 
and  they  will  cut  none  imaller, 
neither  will  they  flab  any,  un- 
lefs  they  are  paid  for  it  by 
Meafure,  over  and  above  what 
they  are  to  have  by  the  Load. 

They  never  cut  any  Thing 
lefs  than  Rafters,  which  are 
about  four  and  five  Inches,  and 
which  is  generally  the  fmalleft 
Timber  in  a  Frame,  except 
Quarters  and  Window  Stuff*, 
which  they  generally  cut  by  the 
Hundred. 

If  the  Carpenter  will  have 
any  Pieces  clear’d  by  dabbing, 
after  they  have  cut  them  off 
to  their  Size,  they  will  alfo  be 
paid  by  Meafure  for  it. 

They  generally  prick  off 
rheir  Sizes  from  the  outward 
Edges,  and  what  is  left  in  the 
middle,  they  lay  by  till  they 
can  fit  it  to  feme  other  Size, 
when  it  is  wanted. 

A  Carpenter  has  a  great  Deal 
of  Labour  in  hewing  off  out- 
iide  Pieces,  when  ’tis  faw’d  by 
the  Load. 

Sawing  by  the  Load  is  com¬ 
monly  reckon’d  good  Work  for 
the  Sawyer ;  but  it  waftes  a 
great  Deal  of  Timber,  it  being 
hew’d  away  to  Chucks. 

The  lowed:  Price  in  Sujfex  is 

6  s .  the  Load,  and  if  it  be  not 
cut  in  very  large  Scantlings, 
they  will  have  7  s.  which  is  the 
common  Price  for  fawing  a 
good  large  fiz’d  Timber  Frame. 
But  if  the  Timber  Frame  be 
fmall  and  flight,  they  will  have 

7  and  6  d.  or  8  s.  per  Load. 


Of  Ship  ‘Planks’]  are  cut  by 
the  Load  for  about  10  s.  at  two 
Inches  thicknefs. 

If  they  are  fawn  by  the 
hundred,  they  have  3  s.  per 
Hundred,  and  2  d.  for  Petting 
of  every  Log. 

If  they  have  nothing  allow’d 
for  Petting ,  then  they  reckon 
fo  many  Carves  as  there  are 
Pieces,  which  is  one  Carve 
more  than  there  really  is. 

They  commonly  cut  Planks 
from  1  y  Inch  to  3  Inches 
thick  -j  but  they  are  never  paid 
for  breaking  W  ork,  till  it  comes 
to  a  two  Foot  Carf. 

Of  Compafs  Work]  (as  Mill 
Wheels,  Furnace  Wheels,  Forge 
Wheels,  Rafters  for  Compafs 
Roofs,  tyc.)  they  have  2  d.  per 
Foot. 

Bevil  Work]  For  fawing  of 
Bevil  Work  (as  Hips  and  Slee¬ 
pers,  lyc.  Ports,  &c.  in  Bevil 
Frames  j  as  alfo  Ports  or  Pun- 
chins  in  Polygonal  Turrets, 
alfo  Cant  Rails,)  they  work  by 
the  Hundred  5  but  they  always 
reckon  a  Carf  and  a  half  5  that 
is,  they  reckon  half  as  many 
more  Feet  of  fawing  as  there 
is. 

Furnace  'Bellows  are  cut  by 
the  Foot  Lineal  Meafure,  at 
1  s.  per  Foot. 

Forge  Bellows  are  cut  by  the 
Foot  Lineal  Meafure,  at  4J.  or 
6  d.  per  Foot. 

Ground  Guts  are  alfo  cut  by 
the- Foot  Lineal  Meafure,  if 
fmall,  at  1  d .  per  Foot  *  but  if 
15  Inches  deep,  at  1  jrd.  if  18 
Inches,  at  2  d.  per  Foot. 

The  Meafuring  \of  Sawyers 
Work  is  generally  done  by  the 
Foot  Superficial  Mealixre. 

2  There 
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There  is  no  Difficulty  in  tak¬ 
ing  the  Dimenfions,  for  they 
reckon  the  Depth  of  the  Carf 
for  the  Breadth,  and  the  Length 
for  the  Length. 

The  Breadth  (or  Depth)  and 
Length  of  a  Carf  being  taken 
and  multiply’d  together  (  by 
crofs  Multiplication)  gives  the 
Area  or  Superficial  Content  of 
the  Carf. 

Having  found  the  Number 
of  Feet  in  one  Carf;  multiply 
it  by  the  Number  of  Carves  of 
the  fame  Depth  and  Length, 
and  fo  you  have  the  Area  of 
them  all. 

Note  i.  That  when  they 
have  thus  cad  up  their  Work 
in  Feet,  they  are  paid  for  it 
by  the  Hundred  (that  is  ico 
Feet]  at  various  Rates. 
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„  That  if  the  Carf  be  bu^ 
fix  Inches  (or  be  lets  than  fix 
Inches)  in  Depth,  they  have  a 
Cult om  of  being  paid  lor  Carf 
a..d  half  (as  they  phrafe  it;  that 
is  for  half  fo  much  moie  as  it 
comes  to  by  Meafures. 

The  Realon  they  urge  for 
this  Cuftom  is,  their  Trouble 
in  often  Linding  and  removing 
their  Timbers. 

5*  for  breaking  Work 
[that  is  cutting  a  Log  through 
the  middle]  and  Slabbifig  [that 
is  cutting  offi  the  out-fide  Pie¬ 
ces]  if  the  Carf  be  more  than 
1 2 .°r  13  Inches  deep,  they  are 
paid  by  the  Foot  Lineal  Mea¬ 
sure,  at  various  Prices,  accord¬ 
ing  to  the  different  Depth  of 
the  Carf.  1 
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That  in  foine  Places  ’tis  the 
Cuftom  to  allow  the  Sawyer 
but  one  Breaking  Carf  in  a 
Log;  but  fome  Sawyers  claim 
it  as  a  Cuftom  to  "have  Half 
'Breaking  Work. ;  as  if  they 
have  four  deep  Cinves ,  then 
they  will  have  two  Breaking 
W  01-ks,  and  the  other  two  hun¬ 
dred  W  ork. 


.  SCABELLtJM  [in  the  an 
tient  ArcbitcBnre'\  was  a  kind 
of  Pedeftal,  ^  ufually  made 
Square,  fbme  times  Polygonal, 
very  high  arid  flerder,  com¬ 
monly  ending  in  a  lort  of  Sheath 
or  Scabbard,  or  profil’d  in  the 
Manner  of  a  Ballufter.  The 
Ulc  of  ir  is  to  bear  B/tJto's  Re¬ 
lievo's,  See. 


SCAT- 
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the  Wall,  upon  -which  Mafons. 
Bricklayers,  t£c.  Hand  to  work 
in  building  high  Walls,  tfc. 
and  Plaiterers,  &c.  in  Plafter- 
ing  Cielings,  Fc. 


-  W  all,  upon  -which  Mafons. 


SCALE  [in  Afathcmaticks] 


figmfies  any  Meafures  or  Num¬ 
bers  which  are  commonly  ufed ;  wherein  .the  Side  E  G  iscal- 
or  the ^ Degrees  of  any  Arch  of  led  the  Bale-  the  Side  H  G, 
a  Circle,  or  of  fuch  right  Lines  fbe  Perperpendcular,  and  the 
as  are  described;  from  thence,  Side  £  H,  the  Hypothenufe. 
fuch  as  Sines, Tangents,  Chords,  Note  alfo  that  in  all  Trian- 
Seconds,  ££>c.  drawn  or  plotted  gle.s,  wherein  a  Line  is  drawn 
down  upon  a  Ruler  for  ready  from  any  Angle  to  the  oppofite 
Ufe  and  Pra&ice  in  Geometri-  Side,  and  cuts  the  fame  at 
cal  and  other  Mathematical  O-  right  Angles  as  the  Line  D 
Potion.  ^  fuch  a  Line  is  call’d  the  Per! 

A  SCALENE  'Triangle'/  is  pendicularof  the  Triangle,  and 

SCALENUM  'IriangleS  a  rhe  Side  on  which  it  falls,  as 
triangle  whofe  3  Sides  are  un-  N  M,  is  called  the  Bale, 
equal  to  one  another,  as  the 


To  deferibe  the  SCALE¬ 
NUM  ; 'triangle  A  B  C,  w  hofe 


A 


Here  Note,  that  when  one  Sides  /hall  be  equal  to  the  3 
of  the  Angles  of  a  Scalene  Lines  given  E  E,  F  F,  and 
Triangle  is  right  angled,  as  the  G  G. 


a 


a 


F 


F 
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Tirjly  Make  B  C  =  E  E, 
and  on  C  B,  with  the  Diftance 
F  F  defcribe  the  Arch  A  A,  and 
on  B  with  the  Diftance  F  F, 
the  Arch  N  N,  interfering 
A  A  in  D. 

Secondly ,  Join  D  B  and  D  C, 
and  the  Triangle  will  be  com- 
pleated. 

SCAMILLI  impares  [in  the 
ancient  Architecture]  are  cer¬ 
tain  Benches,  Blocks  or  Z*occo’s, 
which  ferve  to  raife  the  reft  of 
the  Members  of  an  Order,  Co¬ 
lumn,  Statue  or  the  like,  which 
was  placed  before  the  Horizon, 
i.  e .  beneath  the  Projeftures  of 
the  Stylobata  Cordices  and  other 
Saillies,  and  to  prevent  their 
being  loft  to  the  Eye,  which 
may  chance  to  be  plac’d  below 
their  Level ;  or  below  the  Pro- 
jefture  of  fome  of  the  Orna¬ 
ments  of  it. 

SCANTLING  [in  Carpen¬ 
try]  is  a  Meafure,  Size  or 
Standard,  whereby  the  Dimen- 
fions,  of  Things  are  to  be 
determined. 

•  SCAPUS  [in  Architecture] 
$ne  Fuft  or  Shaft  of  a  Column. 

SCENOGR APHY  is  in  Per- 
fpeftive  a  Reprelentation  of 
a  Body  on  a  Periperive  Plane  • 
or  a  Dcfcnption  thereof  in  all 
its  Dimcnfions,  fuch  as  it  ap¬ 
pears  to  the  Eye. 

The  Ichnography  of  a  Build¬ 
ing,  £S °c.  represents  the  Plan 
or  Ground  Work  of  the  Build¬ 
ing  ;  the  Orthography,  theFront 
or  Upright  of  it  ;  and  the  See - 
nography ,  the  whole  Building, 
theFront,  Sides,  and  Height,  and 
all. 

SCHEME,  is  the  Reprefen- 
tation  of  any  Geometrical  Fi- 
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gure  by  Lines  fenfibly  to  theEye. 
SCHEME.  See  Arches. 

SCIMA  reverfa  is  an  O  G, 
with  the  hollowSide  downwards. 

SCIMA.  See  Citna . 
SCIOGRAPHY,  the  Profile 
or  Sefiion  of  a  Building  cut  in 
Length  and  Breadth,  to  ihew 
the  Infide  of  it. 

SCOTI  A  [  in  Architecture  ] 
is  a  Semi  circular  Cavity  or 
Channel,  between  the  Tores  in 
the  Bafes  of  Columns  $  or  be¬ 
tween  the  Thorus  and  the  Af- 
tragal,  and  fometimes  ’tis  put 
under  the  drip  in  the  Cornice 
of  the  CDorick  Order. 

The  Scotia  has  an  Effect  juft 
oppofite  to  that  of  the  Quar¬ 
ter  round. 

Our  Workmen  frequently 
call  it  the  Calement. 

M.  Perrault  calls  it  a  hollow 
obfeure  Moulding  between  the 
Tores  of  the  Bale  of  a  Column. 

It  is  alio  call’d  by  lome  the 
concave  Member,  and  by  others 
7 ’rochiluSy  from  the  Greek ,  Pro- 
chylos ,  a  Pulley,  which  it  re- 
fembles  as  to  Form. 

In  the  Corinthian  Bafe  there 
are  2  Scotia ,  the  upper  of  which 
is  the  Smaller.  According  to 
Felibien ,  the  Cavetto  is  a  fourth 
Part  of  the  Scotia . 

SCREW'  ?  is  one  of  the  Me- 

SCRUE3  chanical  Powers, 
confifting  ot  a  Cylinder  fulca- 
ted,  or  hollowed  in  a  fpiral 
Manner,  and  moving  or  turn¬ 
ing  in  a  Box,  or  Nut  cut  lb  as 
to  anfwer  exaftly,  chiefly  ufed 
in  Prefling  or  Squeezing  Bodies 
clofe  •  but  fometimes  alfo  in 
railing  Weights. 

If  the  furrowed  Surface  be 
convex,  the  Screw  is  faid  to  be 
Male  j 
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Male  $  if  concave,  'tis  Female . 

Where  Motion  is  to  be  gene¬ 
rated,  the  Male  and  Female  are 
always  joined  $  that  is,  when¬ 
ever  the  Screw  is  to  be  ufed  as 
a  Ample  Engine  or  Mechanical 
Power, 

When  it  is  join’d  with  an 
Axis  m  Peritrochio,  there  is  no 
Occallcn  for  a  Female ;  but  in 
that  Cafe  it  becomes  Part  of  a 
compound  Engine. 

In  the  Screw,  the  Power  is 
to  the  Refinance,  as  the  faid 
Diflance  between  2  Threads  to 
the  Periphery  of  a  Circle,  run 
through  by  that  Point  of  the 
Handle  to  which  the  Power  is 
apply’d.  Or, 

SCREW,  is  a  Cylinder  cut 
into  fcveral  concave  Surfaces, 
continually  inclin’d,  or  in  plain¬ 
er  Terms,  it  is  the  wedge  wind¬ 
ed  about  the  Convexity  of  a 
Cylinder,  with  a  certain  and  e- 
qual  Inclination,  whofe  each 
Circumvolution  is  call’d  a  He¬ 
lix ,  or  Thread  of  the  Screw, 
PO,NMLKH.  See  ‘Plate, Fig.  r. 

This  Engine  is  very  ufeful 
for  moving  or  prefling  with 
great  Force. 

It  was  from  the  right  angled 
Triangle,  or  inclin’d  Plain,  that 
the  firrt  hint  was  given  to  the 
Inventors  of  the  Screw,  which 
was  made  by  the  winding  the 
faid  Triangle  about  the  Con¬ 
vexity  of  a  Cylinder,  as  the 
Triangle  H  K  1,  about  the 
Cylinder  H  I  P  Q^-  whereby 
it  became  of  more  Ufe,  and 
was  contain’d  in  lefs  Space  :  for 
which  End  the  Height  of  the 
Triangle  has  been  allow’d  for 
I  K*  the  Height  of  the  Cylin¬ 
der,  and  the  Inclination  of  the 
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Hypotheuife  of  the  faid  Tri¬ 
angle  has  been  given  to  the  He¬ 
lix  or  Thread  H  K,  and  fo  in 
like  Manner  to  all  the  other 
Helixes  that  go  upwards  round 
about  the  Cylinder  of  the  Screw, 
which  in  Faff  makes  theThread 
or  Helix  an  aftual  fpiral  Line, 
wound  about  the  Convexity  of 
the  Cylinder. 

Since  that  the  Screw  is  no  o- 
ther  than  the  wedge,  it  there¬ 
fore  follows,  that  ifaPowerfuf- 
tain  a  Weight  by  means  of  a 
Screw,  thatPower  will  be  to  that 
weight  as  the  height  of  theScrew 
is  to  the  Head  of  the  Screw. 

That  is,  if  the  whole  Line 
orThread  of  the  Screw  was  un¬ 
wound  from  theConvexityof  the 
Cylinder,  and  laid  at  full 
Lengthy 

Then  the  Power  apply’d. 

Will  be  to  the  Weight  that  it 
will  Equipoife. 

As  the  Height  of  the  Cylin¬ 
der  is  to  the  Length  of  the  ex¬ 
tended  Thread. 

Whence  it  is  eafy  to  conclude, 
that  in  a  Screw,  theForce  of  the 
Power  is  the  greater,  the  near¬ 
er  the  Circumvolutions  of  the 
Thread  are  together,  and  the 
more  they  are  inclin’d  to  the 
Horizon }  becaufe  then  the 
Height  of  the  Cylinder  is  ca¬ 
pable  of  containing  a  greater 
Length  of  the  Helix  or  Thread, 
and  confequently  the  Helix  will 
have  a  greater  Ratio  to  the 
Height  of  the  Cylinder,  where¬ 
by  the  Power  will  likewife 
have  a  greater  Ratio  to  the 
Weight  to  be  rais’d. 

But  to  make  an  Eftimate  of 
the  Force  of  the  Screw,  there 
is  no  Occafion  to  Meafure  the 
4  whole 
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whole  Length  of  the  Thread, 
nor  the  Height  of  the  whole 
Cylinder  ;  for  if  it  be  known 
how  often  the  Height  of  one 
Thread  from  the  other  is  con¬ 
tain’d  in  one  Circumvolution  or 
Helix,  that  is  hew  often  the 
Height  H  L  is  contain’d  in 
the  circuit  of  the  H  lix  H  K  L, 
becaufe  H  P,  the  whole  Height 
of  the  Cylinder,  is  contain'd 
juft  as  many  times  in  the  whole 
Thread  of  the  Screw  H  K  L 
M  N  O  P,  and  therefore  the 
Force  is  the  fame.  See  Pl-f  i. 

Hence  ’tis  plain  that  the 
Screw  can  raife  a  Weight  by 
one  Helix  or  Thread,  no  higher 
thanfrom  H  to  L,  and  that  it 
the  Height  H  L  is  corr  ain’d  ten 
times  in  the  Helix  H  K  L  •  a 
heavy  Body  will  by  Means  of 
this  Engine  be  fu train’d  by  a 
Power  little  more  than  equal 
to  -fo  Part  of  its  Weight. 

This  Engine  is  always  work’d 
with  a  Lever  of  the  fecond 
Kind  (as  the  preceeding  Figure) 
as  A  C,  wno  e  F  Irrum  is  the 
Centre  of  the  Cylinder  A  :  Di- 
fiance  of  Weight  —  the  Ra¬ 
dius  of  the  Cylinder  and  Pow¬ 
er  at  C,  and  as  has  been 
before  prov’d,  that  the  further 
the  Power  is  applied  from  the 
Fulcrum  of  a  Lever,  the  great¬ 
er  is  its  Force;  lb  it  is  plain, 
that  by  increaling  the  Length 
of  the  Lever ,  the  Force  may 
be  alfo  increas’d  at  Pleasure  ; 
but  then  what  is  here  gain’d  in 
Force,  will  be  loft  in  Space, 
as  has  been  already  prov’d  in 
all  the  preceedin^  endues.  f  z. 

f  SCRIBING  [1  Jewry  &r  ] 
is  a  Term  us’d  when  one  Side 
of?.  Piece  oi  Scurf  is  to  be  fit¬ 


ted  to  the  Side  of  fome  other, 
which  laft  is  not  regular : 
Therefore  to  make  thele  two 
Pieces  join  clofe  together  all 
the  Wray,  they  feribe  it  thus ; 
they  lay  the  Piece  of  Stuff  they 
intend  to  feribe ,  dole  agamlt 
the  other  Puce  oi  Stuff*  they 
intend  to  feribe  to,  and  open 
their  Compaffes  to  the  wideft 
Diftance,  tnefe  two  Pieces  of 
Stuff  bear  off  each  other  ; 
then  the  Compaffes  (moving 
ft  iff  in  their  Joint)  they  bear 
the  Point  of  one  of  the  Shanks 
agamft  the  Side  they  intend  to 
foibe  to,  and  with  the  Point  of 
the  other  Shank  they  draw  a 
Line  on  the  Siuff  they  intend 
to  be  ferib'd. 

Thus  have  they  a  Line  on 
the  irregular  Piece,  parallel  to 
the  Edge  of  the  regular  one; 
and  if  the  Stuff  be  wrought 
away  exactly  to  the  Line  when 
thefe  Pieces  are  put  together, 
they  feem  a  Joint. 

S C R O Yv  L S  [in  Arc h itec- 
turtf  See  Volute . 

SCULPTURE,  is  the  Art 
of  Cutting  or  Curving  in  Wood, 
Stone  or  o’her  Matter,  to  form 
various  Figures  tor  Represen¬ 
tations  :  Sculpture  in  its  Lati¬ 
tude,  includes  both  the  Art  of 
working  *  iji  Creux ,  properly 
call'd  Engraving,  and  of  work¬ 
ing  in  Relievo ,  which  is  what 
in  Striclneis  is  call'd  Sculpture. 

It  is  alfo  us’d  to  ligmfy  the 
falhioning  of  Wax,  Earth, 
Plaiiler,  (ye.  to  ferve  as  Mo¬ 
dels  or  Moulds,  for  the  call¬ 
ing  of  Figures  of  Metals  in. 
SCUPPER  Nails.  SceNails. 
SEASONING  of  TIMBER 
is  viic  preparing  of  Timber  for 

Ufc  ; 
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Ufe :  the  Timber  being  fell’d,  Water  Seafoning  among 
'<Sc.  mult  be  laid 'up  very  dry  Wheelwrights,  is  of  fpecial  Re¬ 
in  an  airy  Place,  yet  out  of  the  gard:  As"  for  the  Elm,  tho’ 
Wind  or  Sun  5  others  fay  it  the  Tree  be  fell’d  never  fo 
ought  to  be  free  from  the  Ex-  green,  forfudden  Ufe,  ifplun- 
tremitics  of  the  Sun,  Wind  ged  four  or  five  times  in  Wa- 
and  Rain  ■  and  that  it  may  not  ter,  efpecially  Salt,  which  is 
cleave  but  dry  equally,  you  bell,  it  obtains  an  admirable 
may  dawb  it  over  with  Cow  Seafoning,  and  maybe  lmme- 
Bung;  let  it  not  Hand  upright,  diately  us’d, 
but  lie  along  one  Piece  upon  Befides  which  Method,  fome 
another,  interpofing  fome  lliort  again  commend  burying  in  the 
Blocks  between  them,  to  pre-  Earth;  others,  in  Wheat;  and 
lerve  them  from  a  certain  there  are  al/o  Sealonings  of 
Mculdinefs,  which  they  uiual-  the  Fire,  as  for  the  fcorching 
Iv  contrail  while  they  fweat,  and  hardening  of  Piles,  which 
and  that  often  produces  a  kind  are  either  to  iland  in  Water,  or 
of  Fungus,  eipecially  if  there  the  Earth  :  Sir  Hugh  Flat 
are  any  fappy  Parts  remaining,  informs  us,  that  the  Venetians 
Some  again  keep  their  Tim-  us’d  to  burn  and  fcorch  their 
her  as  moilt  as  can  be,  by  lub-  Timber  in  a  flaming  Fire,  con- 
merging  it  in  W  atcr,  to  pre-  rinually  turning  it  round  with 
vent  its  cleaving ;  and  this  is  an  Engine,  till  they  have  got 
good  in  Fir  and  other  Timber  upon  it  a  hard,  black,  coaly 
too,  both  for  the  better  Strip-  Crult,  whereby  the  W'ood  is 
ping  and  Seafoning.  brought  to  fuch  a  hardnefs  and 

W  hen  the  Boards  therefore  drynefs,  that  neither  Earth  nor 
have  lain  a  Fortnight  tnW'ater,  W  ater  can  penetrate  it. 
they  mult  he  fet  upright  in  the  Mr.  Evelyn  fays  he  had  feen 
Sun  and  W  ind,  fo  as  it  may  Charcoal  dug  out  of  the 
lively  pafs  through  them,  eipc-  Ground,  amongfl  the  Ruins  of 
cutlly  during  the  Summer  the  ancient  Buildings,  which  in 
Heats,  which  is  the  Time  of  all  Probability  had  lain  cover’d 
fimfhing  Buildings,  and  turn’d  with  Earth  above  15*30  Years, 
daily;  and  thus  even  new  fawn  As  for  Tofts,  and  the  like 
Boards  will  floor  much  better  that  Hand  in  the  Ground,  the 
than  thofe  of  a  many  Years  burning  the  outfides  of  the 
dry  Seafoning.  Ends  that  are  ro  Hand  in  the 

Bur  to  prevent  all  poflible  Ground  to  a  Coal,  is  a  great 
Accidents,  when  Floors  are  laid,  Prcfcrvative  of  them,  and  fome 
lyt  the  Joints  be  fhor,  fitted  have  praflis’d  the  burning  the 
and  tack’d  down  for  the  firfi  Ends  of  Toffs  for  Railing  and 
Year,  nailing  them  for  good  Taleitvr,  with  good  Succefs. 
and  all  the  next ;  wiicreby  they  It  likeivife  appears  by  the 
w  ill  lie  Hancn  dole,  and  with-  Abfiracl  of  a  Letter  written  by 
cut  fhrinking  in  the  kafi;  as  ‘David  Vonderkck ,  a  German 
11  they  were  all  of  one  Piece.  Philofophcr  and  Phvfician,  at 

Mitt y 
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Minden,  to  Dr.  Largelot ,  in  the 
Philofophical  Tranfafhons,  that 
the  fame  is  practiced  in  Ger¬ 
many.  The  Words  are  as  fol¬ 
lows. 

Hence  alfo  we  J Tightly  burn 
the  Ends  of  Timber  to  be  fet 
in  the  Ground ,  that  fo  by  the 
Fufion  made  by  the  Fire ,  the 
volatile  Salty  which  by  Accef- 
fion  of  the  Moifture  of  the 
Earth  would  eafily  be  confumd 
to  the  Corruption  of  the  Timber, 
may  catch  and  fix  one  another . 

SECANT,  is  a  Line  drawn 
from  the  Centre  of  a  Circle, 
cutting  it  and  meeting  with  the 
Tangent  without. 

SECTION  [in  the  Mat  he¬ 
rn  at  i  cits']  fignifies  the  cutting 
of  one  Plane  by  another  •  or  a 
Solid  by  a  Plane. 

SECTION  of  a  Building 
[in  Architecture]  is  underflood 
of  the  Profile  and  Delineation 
of  its  Heights  and  Depths, 
rais’d  on  a  Plane,  as  if  the  Fa- 
brick  were  cut  afunder  to  dif- 
cover  the  Infide. 

SELLS  [  in  Architecture  ] 
are  of  two  Kinds,  viz.  Ground 
Sells  [which  are  the  lowcft  Pie¬ 
ces  of  Timber  in  a  Timber 
Building,  on  which  the  whole 
Superllruilure  is  erefted]  and 
Window  Sells  (fome times  call'd 
Window  Soils)  which  are  the 
Bottom  Pieces  in  a  Window- 
Frame. 

The  Price  of  putting  in 
Ground  Sells  in  a  Houib,  is 
commonly  rated  at  q  d.  or  4  d. 
a  Foot,  for  Workmanfhip 
only. 

SERPENTINE  Line 5  the 
fame  with  Spiral. 
SESQUITERTIONAL 


Propor  tonal,  is  when  any  Num¬ 
ber  or  Quantity  contains  ano¬ 
ther  once  and  one  third. 
SETTING.  See ‘Pitching. 
SETTING  of  Fronts.  See 
Fronts. 

SEWERS  [in  Architecture] 
are  Shores,  Conduits,  or  Con¬ 
veyances  for  the  Suillage  and 
Filth  of  an  Houfe. 

Si r Henry  Wootton  advifes  that 
Art  imitate  Nature  in  thefe 
ignoble  Conveyances,  and  fe- 
parate  them  from  Sight  (where 
there  wants  a  running  Water) 
into  the  molt  remote,  lowclt 
and  thickell  Part  of  rhe  Foun¬ 
dation,  with  fecret  Vents  paf- 
ling  up  through  the  W  alls  to 
the  wide  Air,  like  Tunnels  * 
which  all  the  Italian  Architects 
commend  for  the  Dilcharge  of 
Vapours,  though  elfewhere  but 
little  pra&ifed. 

SEX  ANGLE  [in  Geometry] 
is  a  Figure  confuting  of  fix 
Angles. 

SHADOW  [in  Opticks ]  is 
a  Privation  of  Light,  by  the 
Interpofition  of  an  opake  Body  * 
but  as  nothing  is  feen  but  by 
Light,  a  mere  Shadow  is  invi- 
fible  ;  therefore  when  we  fay 
we  fee  a  Shadow,  ’tis  partly 
that  wre  fee  Bodies  plac’d  in  the 
Shadow,  and  illuminated  by 
Light,  reflected  from  collateral 
Bodies;  and  partly  that  we  fee 
the  Confines  of  Light. 

It  the  opake  Body  which 
projects  the  Shadow,  be  per¬ 
pendicular  to  the  Horizon,  and 
the  Place  ’tis  projected  on  be 
horizontal,  the  Shadow  is  cal¬ 
led  a  Right  Shadow  :  Such  are 
the  Shadows  of  Men,  Trees, 
Buildings, 


If 
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If  the  Opake  Body  be  plac’d 
parallel  to  the  Horizon,  the 
Shadow  is  call’d  a  verfed  Sha - 
dcrd\  as  the  Arms  of  a  Man 
Rretch’d  out. 

Laws  of  the  TrojeClion  of 
Shadows/™  Opake  Bodies. 

1.  Every  opake  Body  pro¬ 
jects  a  Shadow  in  the  lame  Di¬ 
rection  with  its  Rays-  that  is, 
towards  the  Part  oppofite  to 
the  Light.  Hence  as  either  the 
Luminary  or  the  Body  chan¬ 
ges  Place,  the  Shadow  likewile 
changes. 

2.  Every  opake  Body  pro¬ 
jects  as  many  Shadows  as  there 
are  Luminaries  to  enlighten  it. 

3.  As  the  Light  of  the  Lu¬ 
minary  be  more  intenfe,  the 
Shadow  is  the  deeper.  Hence 
the  Intenfity  of  the  Shadow  is 
meafured  by  the  Degrees  of 
Light  that  Space  is  derived 
from. 

4.  If  a  luminous  Sphere  be 
equal  to  an  opake  one,  it  illu¬ 
mines;  the  Shadow  this  latter 
projects,  will  be  a  Cylinder  * 
and  of  Conl'equence,  will  be 
propagated  Rill  equal  to  it 
felf,  to  whatever  Diitance  the 
Luminary  is  capable  of  aCting : 
lo  that  if  it  be  cut  in  any  Place, 
the  Plane  of  the  SeCiion  will 
be  a  Circle  equal  to  the  great 
Circle  of  the  opake  Sphere. 

5.  If  the  luminous  Body  be 
greater  than  the  opake  one,  the 
Shadow  will  be  conical.  If 
therefore  the  Shadow  be  cut  by 
a  Plane  parallel  to  the  Bafe, 
the  Plane  of  the  SeCtion  will 
be  a  Circle,  and  that  fo  much 
the  lefs,  as  it  is  at  a  greater  Di- 
Ranee  from  the  Bafe. 
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6.  If  the  luminous  Sphere  be 
leis  than  the  opake  one,  the 
Shadow  will  be  a  truncated 
Cone,  and  of  Coniequence  it 
grows  Rill  wider  and  wider, 
and  therefore  if  cut  by  a  plane 
Parallel  to  the  Se&ion,  that 
Plane  will  be  a  Circle  fo  much 
the  greater,  as  ’tis  farther  from 
the  Bafe. 

SHAFT  [in  Architecture ] 
as  the  Shaft  of  a  Column ,  is  the 
Body  of  it,  thus  call’d  from 
its  Rraitnefs  3  but  is  more  fre¬ 
quently  call’d  by  Architects  the 
FuR. 

Shaft  is  alfo  us’d  for  the 
Spire  of  a  Church  Steeple. 

The  Shaft  of  the  Lujcan  Co¬ 
lumn,  fays  M.  LeClerc^  always 
terminates  at  the  Top  with  an 
ARragal,  and  at  Bottom  with  a 
Fillet,  which  in  this  Place  is 
call’d  Orlat 

The  Shaft  ufually  dimi- 
nifhes  in  Thicknefs  towards 
the  Top  3  and  this  Diminution 
commences  from  a  third  Part 
of  its  Height  3  that  is  to  fay, 
the  Height  of  the  Shaft  being 
divided  into  three  equal  Parts, 
the  firR  of  them  is  equal  or 
cylindrical,  and  the  two  others 
diminiih  imperceptibly  to  the 
ARragal,  where  the  Diminu¬ 
tion  terminates. 

Some  give  a  little  Swelling 
to  their  Columns  3  that  is,  they 
make  the  Shaft  fomewhat  big¬ 
ger  towards  the  Top  of  the 
firR  third  of  its  Height,  than 
towards  the  Bottom  3  or  rather 
they  dimini/h  the  Bottom  of 
the  Shaft,  and  by  this  Means 
make  the  upper  Part  of  the 
firR  Divifion  appear  to  fwell. 

JBut  this  Diminution  at  the 
Bot- 
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Bottom  of  the  Shaft  ought  ne¬ 
ver  to  exceed  one  Minute  or 
one  Miniue  and  a  half  at  the 
utmoft.  The  Truth  is,  there 
ought  to  be  no  Swelling  at  all 
in  a  Column,  excepting  where 
thete  is  fome  particular  Rea- 
fon  fur  it;  as  where  the  Orders 
are  plac’d  over  one  another. 

Some  very  confiderable  Ar¬ 
chitects,  on  Occafion  encom- 

}>afs  the  Shafts  of  their  Co- 
umns  with  feveral  Cinftures  or 
Fillets  imbois’d.  But  thele 
Kind  of  Ruftick  Ornaments, 
fays  M.  Lc  Clerc ,  are  never  to 
be  imitated,  excepting  in  the 
Gates  of  Citadels,  or  Prilons, 
in  Order  to  render  their  En¬ 
trance  more  frightful  and  dif- 
agreeable. 

This  too  mu  ft  be  obferv’d, 
that  if  thefe  Ruftick  Ornaments 
may  be  admitted  any  where, 
’tis  only  in  Lufcan  Columns,  or 
at  moll  in  {Doric ;  and  never 
in  the  other  more  delicate  Or¬ 
ders,  efpecially  where  they  are 
fluted. 

SHAKY  7  [with Builders} 
SHAKEN 3  fuch  Stqff  as 
is  crack’d  either  with  the  Heat 
of  the  Sun,  or  the  Drought  of 
the  Wind. 

SHARD  NAIL.  See  Nails. 
SHEATHING  NAILS.  See 
Nails. 

SHEET  LEAD.  See  Lead. 
SHIDES  7  [in  ‘Building''] 
SHINGLES]*  arefmall  Pie¬ 
ces  of  Wood  or  quarter’d  oaken 
Boards,  fawn  to  a  certain  Scant¬ 
ling,  or  more  ufually  cleft  to 
about  an  Inch  thick  at  one  End, 
and  made  like  Wedges  four  or 
five  Inches  broad,  and  eieht  or 
rune  Inches  long. 
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They  are  us’d  in  Covering, 
more  efpecially  Churches  and 
Steeples,  mftead  of  Tiles  or 
Slates. 

This  Covering  is  dear,  yet 
where  Tiles  are  very  fcarce, 
and  a  light  Covering  requir’d, 
is  preferable  to  Tharch,  if 
made  of  good  Oak,  and  deft, 
not  iawed,  and  then  well  fea- 
fon’d  in  Water  and  the  ;S tin, 
they  make  a  fure,  light  and 
durable  Covering:  The  Build¬ 
ing  is  firft  to  be  covered  all 
over  with  Boards,  and  the 
Shingles  nail’d  thereon. 

The  ‘Price  of  Sbi-gle,s  are 
fometimes  205.  per  Thbufand, 
but  thefe  are  bad  Ware ;  if  they 
are  good,  they  are  worth  30  s. 
per  Thoufand  ;  and  40  s.  a 
Thoufand  have  at  fometimes 
been  given  for  Shingles  to  lay 
on  Steeples ;  for  thofe  that  lie 
on  high,  and  hang  lb  Perpen¬ 
dicularly,  ought  to  be  of  the 
beft  Sort. 

The  common  Price  of  cleav¬ 
ing  and  making  of  Shingles,  is 
105.  per  Thoufand. 

A  Tun  of  Timber  will  make 
about  3000  Shingles. 

Of  Laying  on  Shingles'}  In 
Order  for  Covering  with  Shin¬ 
gles,  the  Building  muft  be  firft 
covered  with  Boards,  which 
being  done,  the  Shingles  are 
faftened  to  thofe  Boards,  with 
4  d.  5  d.  or  6  d.  Nails,  in  eve¬ 
ry  Courfe  at  a  certain  Gage, 
viz.  at  3  y  Inches  or  4  Inches 
from  under  one  another;  for 
th^y  commonly  make  three 
Waters  (as  they  phrale  it)  that 
is,  they  ufually  hang  three 
Shingles  in  Height,  in  the 
Length  of  one ;  lb  that  if  the 
Shingles 


S  H 

Shingles  are  12  Inches  long, 
they  are  laid  at  four  Inches 
Gage. 

in  Breaking  Joint  they  do 
not  oblerve  to  make  one  Joint 
over  the  middle  of  another; 
but  they  fometimes  break  Joint 
an  Inch,  an  Inch  or  a  half,  or 
two  Inches,  according  to  the 
Breadth  of  the  Shingles,  for 
they  (efpecially  if  they  are 
cleft)  are  not  exactly  of  a  Size. 

As  Jo  r  the  ‘ Price  of  laying  on 
Shingles.  ]  For  laying  them 
on  Spire  Steeples,  where  the 
Work  is  high  and  troublefome, 
they  have  ujually  205.  a  Thou¬ 
sand,  but  for  lower  Work  (as 
upon  Houfes  and  the  like)  they 
will  both  cleave,  make  and  lay 
them  on  for  the  fame  Price,  or 
if  they  only  lay  them  on,  they 
will  do  it  tor  los.  per  Thou- 
fand. 

For  d re ffing  old  Shingles, 
[that  is  for  hewing  them" and' 
cutting  oft  the  ragged  lower 
Ends]  they  have  about  6  s.  Qer 
Thoufand. 

^As  to  the  Number  of  Shin - 
g*es  that  will  cover  a  Square, 
81  Shingles  ot  four  Inches 
broad,  and  laid  at  four  Inch 
Gage,  will  cover  a  Yard  lquare, 
and  conicquently  ^qo  will  co¬ 
ver  a  Square  (or  too  Superfi¬ 
cial  Feet)  of  Healing;  but  it  is 
ulual  to  allow  icoo  to  a  Square, 
becaufe  the  Shingles  feldom 
hold  out  to  be  alf  four  Inches 
lquare,  and  to  a  iouo  Shin¬ 
gles,  they  allow  a  icoo  Kails. 

SHiKGLING  the  Covering 
with  Shingles. 

SHIN  LOG.  See  "Bricks. 
SHIP-W  RIGHT.  Flow  to 
draw  a  S h ip -Vv  rights  Arch,  by 
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the  Interfe&ion  of  Right- 
Lines.  6 

Firjl,  Draw  the  Bafe  Line 
A  B,  and  eretf  the  perpendi¬ 
cular  Lines  A  C  and  B  L>,  the 
Heights  of  which  anfwer  to  the 
Rake  of  the  Arch  or  Ceiling  of 
the  Cabin,  and  draw  the  Line 
C  D,  and  divide  it  in  the  middle 
at  E  ;  then  divide  A  C  into*  any 
Number  of  equal  Parts,  and'CE 
into  the  lame  Number  of  Parts  - 
alio  B  D  into  any  Number  of 
equal  Parts,  and  D  E  into  the 
lame ;  then  draw  Right  Lines 
into  each  correfpondent  Divi- 
vifions  which  will  create  the 
Arch  A  E  B ,  [which  was  re¬ 
quired.  See  Plate,  3. 

SCHOFEET.  To  draw  the- 
two  different  Edges  of  a  twilled 
Schofcet. 

The  Figure  4  in  the  Plate, 
reprelents  the  inward  and  out¬ 
ward  Edges  oF  a  twilled  Scho- 
feet  of  a  Semi-Circular  W  in- 
dow ,  whole  Jaumbs  ihlay  more 
or  lefs,  and  whole  Crown  lies 
level  without  fplaying;  rhe 
Arch  C  G  1)  is  the  Edge  next 
the  Head  of  the  Window,  and 
the  Arch  A  G  B  is  the  £doe 
next  the  Room  :  The  Qudti'on 
is,  to  draw  the  inward  Arch 
A  G  B,  lo  that  it  /hall  dimi¬ 
nish  gradually  from  noth  in.cr  at 
the  Crown  G,  to  the  Splays  of 
the  Jaumbs,  at  the  Springino 
A  C  and  D  B.  5  0 

Fir  ft,  Draw  the  Bafe  Line 
A  B,  equal  to  the  Width  of 
the  W  indow  and  Splays  of  both 
Jaumbs,  and  divide  it  in  the 
middle  at  H,  then  fet  on  the 
Splays  from  A  to  C,  and  from 
B  to  D. 

When  you  have  done  this, 
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take  H  C  or  H  D  in  your  Com- 
paffes,  and  let  one  Foot  in  H, 
and  with  the  other  ftrike  the 
Arch  C  G  D. 

Eredl  the  dotted  Lines  C  E 
D  F,  equal  to  H  G,  and  per¬ 
pendicular  to  A  B,  and  draw 
the  Line  E  F,  alfo  the  Lines 
A  E  and  B  F,  into  any  Num¬ 
ber  of  equal  Parts  ;  alfo  E  G 
and  GF,and  draw  Right  Lines 
to  their  correfpondent  Divifions, 
and  they  will  form  the  Arch 
A  G  B,  which  will  fplay  ^gra¬ 
dually  from  nothing  at  G  to 
A  C  and  D  B,  which  is  the 
Queftion  requir’d. 

SHOP  WINDOWS,  thefe 
may  be  afforded  to  be  done  at 
the  fame  Rate  as  batten’d 
Doors,  befides  the  Iron  Work, 
as  Bolts,  Staples,  Hinges,  Locks, 
Keys,  Latches,  Chains,  &c. 

SHREADINGS,  the  fame 
as  Furrings. 

SILER  Y,  the  fame  a  $  Cilery. 

SIZE  for  Gilding  both  with 
Silver  and  Gold. 

For  Gold  Size,  take  yellow 
Oaker  and  grind  it  on  a  Stone 
with  Water,  till  it  be  very  fine, 
and  afterwards  lay  it  on  a  Chalk 
Stone  to  dry  $  this  is  the  com¬ 
mon  Way  $  or  you  may  wafh 
it,  as  is  taught  in  the  Article 
Washing  of  Colours;  for 
when  ’tis  wafh’d,  to  be  fure  no¬ 
thing  but  the  pureft  of  the  Co¬ 
lour  will  be  us’d,  and  befides 
it  is  done  with  lefs  daubing. 

When  the  Oaker  has  been 
thus  prepar’d,  grind  it  as  you 
do  other  Oil  Colours,  only  with 
fat  drying  Oil ;  butj  it  is  fome- 
thing  more  laborious  Work,  in 
that  it  muft  be  ground  very 
fine,  even  as  Oil  itYelf$  for  the 


finer  it  is,  the  greater  Luftre 
the  Gold  will  carry  that  is  laid 
on  it. 

Here  Notey  that  you  muft 
give  it  fuch  a  Quantity  of  your 
fat  Oil,  that  it  may  not  be  fo 
weak  as  to  run,  when  you  have 
laid  it  on  $  nor  fo  ftitf  that  it 
may  not  work  well-  but  of 
fuch  a  competent  Body,|  that 
after  it  is  laid  on,  it  may  fettle 
itfielf  fmooth  and  gloffy  5  which 
is  a  chief  Property  of  Size. 

Silver  Size  is  made  by  grind¬ 
ing  White  Lead  with  fat  dry¬ 
ing  Oil,  iome  adding  a  very 
fmall  Quantity  of  Verdigreafe 
to  make  it  bind. 

SKEWBACK.  Set  Arches. 
SKIRTING  BOARDS,  the 
narrow  Boards  that  are  fitted 
round  the  underfide  of  Wain- 
fcot,  againft  the  Floor. 

SKREEN ,  an  Inftrument 
us’d  by  Labourers  in  lifting 
Earth  for  making  Mortar. 

SLABS,  the  outfide  fappy 
Planks  or  Boards  that  are  fawn 
off  from  the  Sides  of  a  Timber 
Tree. 

SLATE,  a  blue  foflil  Stone 
very  folt  when  dug  out  of  the 
Quarry,  and  therefore  very  ea- 
lily  cut  or  fawn  into  long  thin 
Squares  or  Efcallops,  to  ferve 
inftead  of  Tiles  for  the  Cover¬ 
ing ‘of  Houles.  The  Ancients 
were  not  acquainted  with  the 
Ufe  of  Slate,  and  inftead  of 
them  cover’d  their  Houfes  with 
Shingles. 

Befides  blue  Slate,  we  have 
in  England  a  greyifh  Slate, 
which  is  alfo  call'd  Horjham 
Stone,  becaufe  the  greater 
Quantities  of  it,  are  found  a- 
bout  Horjham  in  Suffex. 


The 
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The  blue  Slate  is  a  very 
light,  beautiful  and  tailing  Co¬ 
verings  but  then  it  is  pretty 
dear,  becaufe  the  Roof  mull 
be  firft  boarded  over,  and  the 
Slates  hung  on  Tacks,  and  laid 
with  finer  Mortar  than  Tiles. 

The  grey  Slate  is  chiefly 
us’d  in  covering  Churches, Chap- 
pels,  Chancels, 

The  Covering  with  this  Sort 
of  Slate,  is  dearer  than  Tiles  $ 
becaule  the  Timber  of  the  Roof 
mull  He  very  ftrong  for  them, 
it  being  almoft  double  the 
Wetgnt  of  Tiles. 

Mr.  Coleprefs  dire 61s,  that  in 
Oracr  to  judge  of  the  Good¬ 
ness  ot  Slate,  to  knock  it  a- 
gainft  any  hard  Body,  to  make 
it  yield  a  Sound  $  and  fays,  if 
the  Sound  be  good  and  clear,  the 
Stone  is  firm  and  good  5  other- 
wife  its  crazy, 

Another  Way  of  proving  the 
Goodnefs  of  Slate,  is  firil  to 
weigh  it  exaftly,  and  then  to 
lay  it  6  or  8  Hours  under  Wa¬ 
ter,  and  then  wipe  it  dry  and 
weigh  it  again,  and  if  it  weighs 
more  than  it  did  before,  ’tis  a 
Sign  that  it  is  of  that  kind,  that 
foaks  in  Water,  and  therefore 
will  not  la  ft  long  without  rot¬ 
ting  the  Timber  or  Lath. 

There  is  alio  another  Way 
of  proving  ir,  by  placing  a 
Slate  half  a  Day  perpendicular¬ 
ly  in  a  Veffel  of  Water,  fo 
as  to  reach  a  confiderable 
Height  above  the  Level  of  it : 
Ana  if  the  Slate  be  firm  and 
clofe,  it  will  not  drawWater.that 
is  the  Water  will  not  have  al- 
cended  above  half  an  Inch  above 
the  Level  of  that  m  the  Veflel, 
nor  that,  perhaps  any  where 
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but  at  the  Edges,  the  Texture 
of  which  might  probably  be 
loofened  by  hewing  j  but  if  the 
Stone  be  bad,  it  will  have  drawn 
Water  to  the  very  Top,  be  it 
as  high  as  it  will.  There  are 
Slates  in  fcvcral  Places,  which 
the  moft  experienced  Slaters , 
or  Coverers  conjecture  to  have 
continuedfeveral  hundredYears, 
and  are  ftill  as  firm  as  if  firft 
put  up. 

The  'Blue  Slate  cut  into  long 
Squares,  or  Efcallops,  makes 
a  very  handfome  Appearance, 
and  is  commonly  ufed  in  cover¬ 
ing  of  Summer  or  Banqueting 
Houles  in  Gardens  ;  it  being 
a  very  light  and  lalting  Cover- 
mg. 

But  if  thefe  Slates  be  rudely 
cut,  and  carelefly  laid  fin  Re- 
fpeit  of  Form)  it  is  then  ac¬ 
counted  a  cheaper  Covering 
than  with  Plain  Tiles,  efpecial- 
ly  in  thofe  Countries  where  the 
Country  affords  Plenty  of  them* 

A  s  to  the  ‘Price  of  Slating 
it  is  valued  at  about  6  d.  the 
Yard  Square,  or  by  the  Square 
of  10  Foot  (that  is  100  Foot^ 
from  30  5.  to  3  Pounds  or  more 
in  fome  Places. 

As  to  the  Price  of  pointing 
Slat es,  Mr.  Wing  fays  it  is  worth 
about  1  s.  or  13  d.  per  Square 
for  hewing  and  making  them 
fit  for  the  Work. 

As  to  the  Price  of  Slates)  Mr. 
Wing  fays  they,  are  worth  at 
the  Pit  iz  or  r^s.  per  Thou- 
fand,  which  will  nearly  do  36 
iquare  Yards. 

O  f  Me  a fur  i  ng  Slati  ng.  1 1  is 
meafured  in  fome  Places  by  the 
Rod  of  18  Foot  Square,  w  hich 
contains  324  fuperficial  Feet,  or 
36  ards.  In 


S  L 

In  the  Meafuring  of  this 
Sort  of  Work,  where  there  are 
Gutters  or  Valleys,  there  is 
commonly  an  Allowance, which 
is  to  take  the  Length  of  the 
Roof,  all  along  upon'the  Ridge 
which  makes  theGutters  double 
Meafure,  as  much  more  as  real¬ 
ly  it  is  9  which  is  allow'd  in 
fome  Places,  but  not  in  others  * 
and  fo  depends  upon  the  Cuf- 
tom  of  the  Place. 

SLEDGE,  a  kind  of  Ma¬ 
chine  or  Carriage ,  without 
W  heels,  for  the  Conveyance  of 
very  weighty  Things,  as  hure 
Stones,  &c. 

The  'Dutch  have  a  Sort  of 
Sledge  upon  which  they  can 
carry  any  Burthen  by  Land.  It 
confifts  of  a  Plank  a  Foot  and 
half  Broad,  and  the  Length 
of  the  Keel  of  a  moderate  Ship, 
raifed  a  little  behind  and  hol¬ 
low  in  the  Middle,  lo  that  the 
Sides  go  a  little  aflope,  and 
are  furmfhed  with  Holes  to  re¬ 
ceive  Pins  5  the  Reft  is  quire 
even. 

SLEEPER  [in  Architec¬ 
ture  ]  is  the  oblique  Rafter 
that  lies  in  a  Gutter.  See  Hip. 
N.  i.  1 

SLIPPER,thefaine  as ‘Plinth. 
SLUICE,  a  Vent  or  Dram  for 
Water. 

SLUICE,  a  Frame  of  Tim¬ 
ber,  Stone,  or  any  other  Mat¬ 
ter  ferving  to  retain  and  raile 
the  Water  of  a  River,  &c.  and 
on  Occafion  to  let  it  pals  :  As 
the  Sluice  of  aMill  .which  ftops 
and  collefh  the  Water  of  a  Ri- 
vuler,  £fc.  to  let  it  fall  at 
Length  in  the  greater  Plenty 
upon  the  Mill-Wheel;  fuch, 
are  tbofc  ufed  as  Vents  and 
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Drains  to  difeharge  Water  off 
Land  9  and  luch  are  the  Sluices 
in  Banders,  &c.  which  ferve 
to  prevent  the  Water  of  the 
Sea  from  Overflowing  the  low¬ 
er  Lands,  except  when  there 
is  Occafion  to  drown  them. 

Sometimes  there  is  a  kind  of 
Canal  inclosed  between  2  Gates 
or  Sluices,  in  artificial  Navi¬ 
gation,  to  lave  the  Water,  and 
render  the  Paflage  of  Boats  e- 
qually  Ealy  and  Safe  upwards 
and  downwards  9  as  in  the  Slui¬ 
ces  of  Sriare  in  France,  which 
are  a  fort  of  maffiveWalls  Built 
parallel  to  each  other,  at  the 
Diftance  of  20  or  24  Beet,  clo- 
fed  with  ltrong  Gates  at  each 
End,  between  which  is  a  kind 
of  Canal  or  Chamber  confider- 
ably  longer  than  broad,  where¬ 
in  a  Vefiel  being  inclofed,  is  let 
out  at  the  firft  Gate,  by  which 
the  Veflel  is  raifed  15  or  10 
Foot,  and  pafled  out  of  the  Ca¬ 
nal  into  another  much  higher. 

By  fuch  Means  a  Boat  is  con¬ 
vey  d  out  of  the  Louure  into 
the  Seyne,  tho’  the  Ground  be¬ 
tween  them  be  rais’d  obove  r  50 
Feet  higher  than  either  of  thofe 
Rivers. 

SMALT,  is  a  lovely  Blue,  if 
it  lie  at  a  Diftance,  but  it  muft 
be  only  ftrew’d  on  upon  aGrour  d 
of  white  Lead,  for  it  fo  Sandy 
that  it  carries  no  good  Body  in 
Oil ;  and  befides  Oil  changes 
the  Colour  of  it,  and  make  it 
look  quite  Black,  exceptWhitcs 
be  mix’d  with  it,  and  they  fpoil 
the  Beauty  of  the  Colour,  and 
make  it  faint ;  therefore  the 
beft  Way  to  lay  it  on,  is  by 
Strewing,  and  then  there  is  not 
a  more  glorious  Colour  in  the 
World.  ‘  7 'he 
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T'/fe  Manner  of  freeing  Smalt . 

Firft, Temper  up  white  Lead 
pretty  ftiff,  withgoodclear  dry¬ 
ing  Oil  ;  let  it  be  as  ftiff  as  it 
well  can  be  to  lpend  well  from  the 
Penal ;  cover  over  the  Super¬ 
ficies  of  the  Work  that  you  in¬ 
tend  to  ftrew  Smalt  upon  with 
this  white  Colour,  and  if  it  be 
the  Margin  of  a  Dial,  whole 
Figures  are  already  gilt  with 
Gold,  let  every  Part  between 
the  Figures,  and  where  there  is 
no  Gold  laid  on,  be  done  over, 
and  be  very  exgfl:  in  theWork  ; 
for  the  Smalt  takes  nowhere  but 
on  this  new  and  moift  Ground. 

Lay  the  Work  that  is  to  be 
done  over  with  ftrew’d  Smalt 
flat,  and  ftrew  it  thin  on  the 
Thing  to  be  coloured,  and 
ftroke  over  it  with  the  Feather 
edge  of  aGoofeQuill,that  it  may 
lie  even  and  alike  thick  in  all 
Places:  when  this  has  been  done, 
dab  it  down  dole  with  a  bunch 
of  foft  pliable  Linen-cloth,  that 
it  may  take  well  upon  the 
Ground  to  be  thoroughly  dry  ; 
then  wipe  off  the  loole  Colour 
with  a  Feather,  and  blow  the 
Remainder  of  it  off  with  a  pair 
of  Bellows,  and  the  Work  is 
finifh’d. 

This  is  the  Method  for  Colour* 
ing  any  kind  of  Work  wbh  Smalt 
by  Brewing,  provided  theWork 
be  fuch  as  requires  only  the 
plain  Colour. 

But  in  Cafe  you  are  to  Paint 
any  kind  of  Body  with  Smalt, 
which  requires  Shadow  for  the 
more  perfect  Refemblance  ;  as. 
fuppofe  it  to  be  a  blue  Bell  or 
a  blue  Boar,  in  this  Cafe, 
when  you  have  drawrn  out  the 
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perfect  Symmetry  of  the  Shape 
you  intend,  and  have  covered 
it  with  a  Ground  of  white  Lead, 
wrell  and  ftiffly  tempered  with 
clear  and  fat  Linlee  I  Oil,  then 
give  it  the  neceffary  Shadows 
with  good  black  well  tempered  • 
and  when  you  have  finiih’d  thefe 
Shadows,  afterwards  ftrew  on 
the  SmaU  as  before  directed ; 
and  when  the  whole  is  dry,  and 
the  fupeifluous  P&rt  be  taken 
away,  the  Work  will  appear 
with  all  its  Shadows,  as  exaffc 
as  poflible. 

Note,  That  the  Work  upon 
which  you  lay  on  this  Ground, 
that  is  to  be  ftrew’d  with  Smalt, 
ought  to  be  firft  fufficiently 
prim’d,  and  laid  alfo  over  once 
with  White,  before  the  Ground 
is  laid  on,  that  you  may  be  fure 
that  the  Ground  is  perfectly 
White;  for  a  white  Ground  is 
the  only  thing  that  gives  the 
Beamy  and  Gaory  to  the  Co¬ 
lour  of  the  Smalt, 

In  all  other  Cafes  where  the 
Work  to  be  ftrew’d  over  with 
Smalt  does  not  lie  flat,  you 
mult  take  your  Smalt  upon  a 
flat  Bunch  of  Linnen-clotn,  and 
fo  dab  it  upon  the  Ground  you 
are  to  lay  it  upon. 

Note ,  That  there  are  z  Sorts 
of  Smalt,  the  one  much  finer 
than  the  other;  but  the  coarfeil: 
gives  the  mod  glorious  Colour 
of  all,  if  look’t  on  at  a  Diftance ; 
for  near  the  Eye  the  Beamy  is 
not  fo  great ;  the  fineft  is  that 
which  is  call’d  Oil  Smalt, which 
is  ground  with  white  Lead, 
and  may  be  laid  in  Oil;  but 
does  not  bear  a  good  Body,  nor 
does  it  work  but  with  much 
Difficulty. 

R 
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so  so 


SMITHS  Work  [in  Relation 
to  Architecture']  is  of  divers 
Kinds,  as  nuking  Cafements, 
Pallifade  W  ork  in  Gates  or  o- 
therwife,  Dogs,  Bars,  large 
Hooks,  Hinges,  Staples,  &r.  for 
which  they^iave  infome  Places 
3  \d,  in  others  4  d.  per  Pound  3 


but  for  fmall  and  neat  Hooks, 
Hinges,  Staples,  £5 ?c.  they  have 
from  4 d  to  8 d  per  Pound.  For 
Iron  Balconies,  5 d  per  Pound. 

Of  making  a  Smith's  Bill. 
This  fhould  be  done  after  the 
following  Manner. 


Mr.  nomas  Anderfon,  his  Bill  of  Materials  had  of,  and 
Work  done  by  John  Smith  \  1733. 

1.  s.  dT 

Jan.  J6.  For  4  large  Cafements,  weighing  40/.? 

at  6  d.  per  l . . -  -  -  g  1  :  oc  :  00 

Feb.  6.  For  5  fmall  Cafements,  weighing  30/  ? 

at  6  d.  per  l.  -  -  -  -  -  *-  "  -  -  -  5  0  •  1 5  :  00 

- - 12.  For  12  Pair  of  Hooks  and  Riders  for? 

Doors,  weighing  65/.  at  4 d.  per  l.  -  -  3  1 

March  17.  For  three  great  Bars  for  Chimneys, 
weighing  60  l.  at  4  d .  per  /. 

April  14.  For  4  Door  Bars,  weighing  40  /.,  at? 

4  d.  per  l . -  -  -  -  5  c 

- . 25.  For  4 Dogs,  weighing  24/. at ^d.  perl.  .  o 

May  12  For  4  large  Bolts,  for  Doors,  weigh  ? 

mg  6  l.  at  4  d.  per  l. . _ 

5  :  00  :  00 


01 

00 

*3 

08 


c8 


00 


04 

00 
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SOCLE  ?  [in  Architecture] 
ZOGLE^a  flar  fquarcMem- 
ber  under  the  Bales  of  Pedef- 
tals  of  Statues,  Vafes,£5V.  which 
it  ferves  as  a  Foot  or  Stand. 
SOFFIT  7  [in  Architec- 
SOFFITO3  ture]  is  any 
Plafond  or  Ceiling  form’d  of 
crofs  Beams  or  flying  Cornices, 
the  Iquare  Compartiments  or 
Pannels  of  which  are  inriched 
with  Sculpture,  Painting  or 
Gilding.  As  thofe  are  which 
are  to  be  feen  in  the  Palaces  of 
Italy ,  in  the  Apartments  of  Lux¬ 
embourg  at  Laris,  &c. 

The  Sofites  of  Arches,  lays 
a  modern  Author,  if  they  are 
divided  into  Pannels,  they  mult 


be  of  an  uneven  Number,  by 
having  a  Pannel  in  the  Middle. 
The  Border  mult  be  no  more 
than  one  Sixth,  nor  lels  than 
oneSeventh  of  thewholeBreadth. 

SOFFIT  ?  is  particularly 

SOFF1TO  3  uied  for  the 
under  Side  or  Face  of  an  Ar¬ 
chitrave  ;  and  for  that  of  the 
Corona  or  Larmier ,  which  we 
call  Plafond,  and  the  ancient 
Roman  Architefis,  I^acunar. 

It  is  inrich’d  with  Comparti¬ 
ments  of  Roles;  and  has  18 
Drops  in  the  2 )orick  Order, 
difpofed  in  3  Ranks,  6  in  each, 
placed  to  the  Right  Hand  of  the 
Guttae,  and  at  the  Bottom  of 
the  Triglyphs. 


SOILS, 


SOILS.  See  SELLS. 

SOLDER  ?  [  in  Arc  hit  ec- 

SODDER  3  ture ]  is  a  me- 
tallivk  or  mineral  CompofPion, 
tiled  m  Soldering  or  Joining  to¬ 
gether  other  Metals. 

Sutlers  are  made  of  Gold, 
Silver,  Tin,  Copper,  Glafs  of 
i  in  Hid  Lead  ;  and  it  is  to  be 
obferved,  that  in  the  Compofi- 
uon>  there  mull  be  fome  of  the 
Mtral  to  be  foldered. 

There  are  feveral  kinds  of 
odder,  but  that  which  more 
immediately  relates  to  ourpre- 
fent  Bufineis,  is  Solder  forLead, 
ufed  by  Plumbers. 

This  is  made  of  two  Pounds 
of  Lead  to  one  of  Tin:  but 
for  Glaziers  Ufe  it  may  be 
made  fomething  finer. 

As  to  the  ‘Price.  Solder  is 
iold  from  %d.  to  io  d.  a  Pound, 
according  to  its  Fmenefs. 

The  Goodnefs  of  Solder  is 
tried  by  Melting  it,  and  pour¬ 
ing  the  Bigneis  of  a  Crown- 
piece  upon  a  Table ;  for  if 
good, there  will  arife  little  bright 
ihining  Stars  therein. 

To  know  if  Solder  be  fine  e- 
nough  for  Glazier  s  Ule  :  Some 
direil  to  take  a  Piece  of  it  and 
bend  it  to  and  fro  near  their 
Ear  ;  for  if  it  be  of  a  tit  Tem¬ 
per,  it  will  crackle  like  Nits. 

SOLID  [in  Geometry ]  is  the 
third  Species  of  Magnitude, 
having  three  Dimenfions,  viz. 
Length,  Breadth,  and  Thick- 
nefs,  and  is  frequently  ufed 
in  the  lame  Senfe  with  Body. 

It  may  be  conceiv’d  to  be 
form’d  by  the  direft  Motion, 
or  Revolution  of  any  Superfi¬ 
cies,  of  what  Nature  or  Figure 
ioever. 


A  Solid  is  terminated  or 
contain’d  under  one  or  more 
Planes  and  Surfaces;  as  a  Sur¬ 
face  is  under  one  or  more  Lines. 

Regular  SOLIDS,  are  thofe 
terminated  by  Regular  and 
equal  Planes:  under  this  Clafs 
come  the  'tetrahedron,  Hexa¬ 
hedron  or  Cube ,  Octahedron % 
Dodecahedron,  Icofihedron. 

Irregular  SOLIDS  are  all 
fuch  as  do  not  come  under  the 
Definition  of  Regular  Solids  $ 
iueh  are  the  Sphere,  Cylinder, 
Cone ,  Parallelogram ,  Prifm , 
Parallelopipcd,  Sec. 

SOLID  Angle,  is  an  Angle 
made  by  the  meeting  of  three 
or  more  Planes,  and  thofe  join¬ 
ing  in  a  Point,  like  the  Point 
of  a  Diamond  well  cut. 

SOLID  Numbers,  are  thofe 
which  anfc  from  the  Multipli¬ 
cation  of  a  Plane  Number  by 
any  other  whatfoever,  as  18  is 
a  Solid  Number  made  by  6y 
[which  is  Plane)  multiply’d  by 
3  ;  or  of  9,  multiply’d  by  i. 

SOLID  Problem  [in  Mat  he - 
maticks ]  is  one  which  cannot  be 
Geometrically  folv’d,  but  by 
the  Interfedlion  of  a  Circle  and 
a  Conick  Section;  or  by  the 
Interfedlion  of  two  other  Co¬ 
nic  Sections  befides  the  Circle. 

SOLIDITY,  is  a  Quality  of 
a  natural  Body,  contrary  to 
Fluidity,  and  appears  to  confift 
in  the  Parts  of  the  Bodies 
being  interwoven  and  entangled 
one  with  another,  lb  that  they 
cannot  tliffufe  themfelves  feve- 
ral  Ways,  as  Fluid  Bodies  can. 
Or  it  is  the  Quantity  of  Space 
contain’d  in  a  Solid  Body ; 
call'd  alfo  the  Solid  Content  and 
the  Cube  thereof. 

R  a 
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SOLIDITY  Tin  Anhitec- 
tare]  is  apply'd  both  to  the 
Conliftence  of  the  Ground, 
wherein  the  Foundation  of  a 
Building  is  laid,  and  to  a  Maf- 
five  in  Mafonry  of  extraordi¬ 
nary  Thicknefs,  without  any 
Carry  within. 

SOLIVE  [in  Carpentry ]  fig- 
nifies  Joift  or  Rafter,  or  Piece 
of  Wood,  either  Hit  or  iaw’d, 
wherewith  the  Builders  lay 
their  Ceilings. 

Thefe  are  made  of  different 
Thickntffes,  according  as  their 
Lengths  require,  and  their  Di- 
ifances  from  each  other,  are 
ufually  equal  to  their  Depths. 

SOLUTION  [in  Geometry , 
&c.]  is  the  anfwenng  of  any 
Quefhon,  or  the  Refolution  of 
any  Problem. 

SOMMERING.  SccA  ches. 
SPHERE  [in  Geometry ]  a 
Solid  Body  contain’d  under 
one  fingle  Surface,  and  having 
a  Point  in  the  middle,  call'd 
the  Centre,  whence  all  the 
Lines  drawn  to  the  Centre  are 
equal. 

The  Sphere  is  fuppos’d  to 
be  generated  by  the  Revolu¬ 
tion  of  a  Semi-circle  about  its 
Diameter,  which  is  alfo  call’d 
the  Axis  of  the  Sphere  ;  and 
the  Extreme  Points  of  the 
Axis,  the  ‘Poles  of  the  Sphere. 

'The  Properties  of  the  Sphere . 

1.  A  Sphere  is  equal  to  a 
Pyramid,  whofe  Bafe  is  equal 
to  the  Surface,  and  its  Height 
to  the  Radius  of  the  Sphere. 

Hence  a  Sphere  being  c- 
fteem’d  fuch  a  P  yramid,  its 
Cube  or  Solid  Content  is  found 
Jikc  that  of  a  Pyramid, 
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2.  A  Sphere  is  to  a  Cylin¬ 
der,  ftandmg  on  an  equal  Ba¬ 
ils,  and  of  the  lame  Height  as 
2  to  3.  Hence  alfo  may  the 
Cube  or  Content  o t  the  Sphere 
be  it  und. 

3.  The  Cube  of  the  Diame¬ 
ter  of  a  Sphere,  is  to  fhe  So¬ 
lid  C  vonrent  ot  the  Sphere,  near¬ 
ly  as  300  to  157;  and  thus  alfo 
ma)  fhe  Content  of  the  Sphere 
be  measured. 

4.  The  Surface  of  a  Sphere 
is  Quadruple  to  that  of  a  Circle 
describ'd  with  the  Radius  of  a 
Sphere.  For  fince  a  Sphere  is 
equal  to  a  Pyramid,  whofe 
Bafe  is  the  Surface,  and  irs 
Altitude  the  Radius  of  the 
Spheie:  the  Surface  of  the 
Sphere  is  had,  by  dividing  its 
Solidity,  by  a  third  Part  of  its 
Semi  Diameter. 

If  now  the  Diameter  of  the 
Circle  be  ico,  the  Area  will  be 
78505  coniequently  the  Soli¬ 
dity  1 5  7000c,  which  divided 
by  a  third  of  the  Semi  Diame¬ 
ter  i  co,  the  Quotient  will  be  the 
Surface  of  the  Sphere,  314^  05 
which  is  manifeilly  the  Qua¬ 
druple  the  Area  of  the  Circle. 

The  Diameter  of  a  Sphere 
being  given,  to  find  its  Surface 
and  Solidity^ 

Find  the  Periphery  of  the 
Circle,  defcrilfd  by  the  Ra¬ 
dius  of  the  Sphere. 

Multiply  (this  being  found) 
into  the  Diameter;  the  Pro¬ 
duff  is  the  Surface  of  the 
Sphere  :  Multiply  the  Surface 
by  the  fixth  Part  of  the  Dia¬ 
meter,  and  the  Product  will  be 
the  Solidity  of  the  Sphere. 

Thus  fuppofing  the  Diame¬ 
ter  of  the  Sphere,  55,  the  Pe¬ 
riphery 
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riphcry  will  be  found  1755 
whuh  multiply’d  by  the  Dia* 
merer,  the  Product  9800  is  the 
Surface  of  the  Sphere,  which 
multiply  d  by  one  fixth  Purr  of 
the  Diameter,  gives  the  Soli¬ 
dity  919057,  or  tnus 5 

Find  the  Cube  of  the  Dia¬ 
meter  17561^:  then  to  300157, 
and  the  Cube  found,  find  a 
fourth  Proportional  9 1905 7, and 
this  will  be  the  Solidity  of  the 
Spheie. 

Or  thus, 

1.  Multiply  the  Axis  or  Dia¬ 
meter  into  the  Circumference, 
and  the  Product  will  be  the 
Superficial  Content  3  which 
multiply  by  the  fixth  Part  of 
the  Axis,  and  the  Product  will 
be  the  Solidity. 

2.  Or  thus,  :  as  21  is  to  ii  3 
fo  is  the  Cube  of  the  Axis  to 
the  Solid  Content. 

3.  Or  as  1.  is  to  .523d,  fo  is 
the  Cube  of  the  Axis  to  the  lc- 
lid  Conrent. 

Example.  Let  A  B  C  D  be  a 
Globe,  whofe  Axis  is  20  In¬ 
ches,  then  the  Circumference 
will  be  6 2.832  :  then  by  the 
firlt  Rule  multiply  the  Circum¬ 
ference  by  the  Axis,  and  the 
Product  will  be  12  56. <4,  which 
is  the  Superficial  Content  in  In¬ 
ches  :  take  a  fixth  Part  thereof, 
which  is  209.44  fbecauie  an 
exadt  fixth  Part  of  20  cannot 
61. 832 
20 
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be  taken)  multiply  that  fixth 
Part  by"  20  ( the  Axis)  and  the 
Product  will  be  4188.8  the  So¬ 
lidity  m  Inches. 


B 

Or  if  you  multiply  the  Su¬ 
perficial  Content  by  the  Axis, 
and  take  a  fixth  Part  of  the 
Produff,  the  Anfwer  will  be 
the  fame. 

Or  thus  by  the  fecond  Rule* 

The  Cube  of  the  Axis  is 
8000,  which  mulriply’d  by  ir, 
the  Produfl  will  be  88ooo| 
which  being  divided  by  21,  the 
Quotient  will  be  4190.47,  the 
Solidity. 

Or  by  the  third  Rule. 

If  the  Cube  of  the  Axis  be 
mulriplv'd  by  5236,  the  Pro¬ 
duct  will  be  4188.8,  the  Soli¬ 
dity,  the  fame  as  by  the  firft 
Way.  If  you  divide  4188.8  by 
1728,  the  Quotient  will  be 
2.424  Feet.  See  the  Work, 


6)1 255.(540  the  Superficial  Content. 

209.44  a  fi*th  Part. 

20 

4188.80  the  Solid  ty  in  Inches, 

R  3 
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2l.  :  II  :  :  8000 
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2 1,188000(41 90.47  the  Content 
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?  2  •  52$^  :  :  8000 

8pco 


1728)4188.8000(2.424  Feet,  the  Solidity. 


Note,  If  the  Axis  of  a  Globe 
be  1.  the  Solidity  will  be.  52  5  (5$ 
and  if  the  Circumference  be  1. 
the  Solidity  will  be  .01(5887. 

Sy  Scale  and  CompaJJes . 

Extend  the  Compaffes  from 
I  to  20  (the  Axis)  that  Extent 
( turn'd  three  times  over  from 
.525(5)  will  at  laft  fall  upon 
4188.8  the  Solid  Content  in 
Inches:  or  extend  the  Com¬ 
paffes  from  1728  to  80 00  (the 
Cube  of  the  Axis)  and  that  Ex¬ 
tent  will  reach  from  .5256  to 
2.424,  the  Solid  Content  in 
Feet. 

Extend  the  Compaffes  from 
1  to  20  ( the  Axis)  and  that  Ex¬ 
tent  ( turn'd  twice  over  from 
5.1 41  <5)  will  at  laft  fall  upon 
125(5.(54,  the  Superficial  Con¬ 
tent  in  Inches*  or  extend  the 
Compaffes  from  144  to  400  (the 
Square  of  the  Axis)  and  that 
Extent  will  reach  from  5.141 6 
to  8.72,  the  Superficial  Content 
in  Feet. 


CDetnonJlration . 

Every  Sphere  is  equal  to  a 
Cone,whore  perpendicularAxis 
is  the  Radius  of  the  Sphere, 
and  its  Bafe  a  Plane  equal  to 
all  the  Surface  of  it. 

For  you  may  conceive  the 
Sphere  to  confift of  an  infinite 
N  umber  of  Cones,  whofe  Bafes 
taken  all  together,  compofe  the 
Surface,  and  whofe  Vertexes 
meet  all  together  in  the  Centre 
of  the  Sphere :  Hence  the  So¬ 
lidity  of  the  Sphere  will  be 
gain'd  bv  multiplying  its  Sur¬ 
face  by  i  of  its  Radius. 

Let  the  Square  A  B  C  D,  the 
Quadrant  C  B  D,  and  the  Right 
angled  Triangle  A  B  D  be  fup- 
pos’d  all  three  to  revolve  round 
the  Line  B  D,  as  an  Axis  $  then 
will  the  Square  generate  a  Cy¬ 
linder*  the  Quadrant  an  He- 
mifphere,  and  the  Triangle  a 
Cone,  all  of  the  fame  Bafe 
and  Altitude. 

Then  the  Square  of  E 
(=  a  F  D)  =  D  F  H 


0  +  K 


□  DH  (but  DH-GHj 
and  fince  Circles  are  as  the 
Squares  of  their  Diameters. 
(by  Euclid  12.  2.)  the  Circle 
made  by  the  Revolution  of 
E  H,  mull  be  equal  to  both 
the  Circles  made  by  the  Mo¬ 
tion  of  F  H,  and  G  H. 


If  you  take  the  Circle  made 
by  the  Revolution  of  F  H  from 
both,  there  will  remain  the 
Circle  made  by  the  Motion  of 
G  H,  equal  to  the  Ring  de¬ 
fer  ib’d  by  the  Motion  of  E  F, 
and  thus  it  will  always  be, 
wherever  you  draw  the  Line 
E  H  or  1  M,  &c. 

Therefore  the  Aggregate  or 
Sum  of  all  the  Rings,  made 
by  the  Revolution  of  the  E  F’s 
muft  be  equal  to  that  of  all 
the  Circles,  made  by  the  Mo¬ 
tion  of  the  G  H’g,  i.e.  the  Di(h- 
like  Solid,  form’d  by  the  re¬ 
volving  Rings  •  will  be  equal  to 
the  Cone,  form’d  by  the  Re¬ 
volution  of  G  H’s,  whi^h  are 
the  Elements  of  the  Triangle 
A  B  D5  that  is  the  Difli -like 
Solid  will  be  as  the  Cone  %  of 
the  circumfcribjng  Cylinder, 
and  confequently  the  Hemi- 
fphere  mull:  be  |*of  it :  where¬ 
fore  the  Sphere  is  -f  of  the 
circumfcribing  Cylinder, 


Let  the  Radius  of  the  Sphere 
be  r  ~  C  D,  then  the  Diame¬ 
ter  will  be  21  :  let  the  Surface 
of  the  Sphere  generated  by  the 
revolving  Semi-circle,  be  call’d 
Sy  and  that  of  the  Cylinder 
form’d  by  the  Revolution  of 
2 AC  =  2 1  m  Diameter,  be 
call’d  f.  wherefore,  in  what 
was  Juft  now  prov'd,  the  Ex- 
preftion  for  the  Solidity  of  the 
Sphere  in  this  Notation  will  be 

T  r 

-  and  putting  c  equal  to 

S’ 

the  Circumference  of  the  Bale, 
or  for  the  Periphery  of  a  great 
Circle  of  the  Sphere,  the  curve 
Surface  of  the  Cylinder  will 

be  z  r  c ;  alio - —  will  be  the 

2> 

Area  of  a  great  Circle  5  and  this 
multiply ’d  by  z  r,  makes  rrc> 
which  is  the  Solidity  of  the 
Cylinder.  Now  fince  f  was 
put  =  to  2  t  c  —  the  Curve 

Surface  of  the  Cylinder--^  - 

2 

fby  fubftiruting  /for  1  r c)  will 
be  alfo  —  the  Solidity  of  the 
Cylinder.  Now  fince  the  Sphere 

is  =  |  of  the  Cylinder,  -  -  —  ■ 
=  1  A-  ;  .ha.  is,  -’•-£= 


wherefore  rS 


2  f  r  __  f  r 

6  .5  ’ 

=  rfy  that  is,  dividing  by  r, 

S  —  J\  or  the  Surface  of  the 
Sphere  is  equal  to  thq  Curve- 
Surface  of  the  Cylinder  $  but 
the  Curve  Surface  of  thq  Cy¬ 
linder  was  2  r  c. 

Wherefore  to  find  the  Area 
of  the  Surface  of  either  Sphere 
or  Cylinder,  you  muft  multi¬ 
ply  the  Diameter  (~=z  z  r)  by 

&  4  the 
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the  Circumference  of  a  great 
Circle  of  the  Sphere,  or  by 
the  Periphery  of  the  Bale. 

y  q 

From  this  Notation  alfo  * — - 

i 

the  Area  of  a  great  Circle  of 
the  Sphere  is  plainly  £  of  2  rc> 
the  Surface  of  the  Sphere  3 
that  is,  the  Surface  of  the  Sphere 
is  Quadruple  of  the  Area  of 
the  greatell  Circle  of  it. 

W  herefore  to  2  rc,  the  Con¬ 
vex  Surface  of  the  Cylinder, 
add  r  c>  equal  to  the  Area  of 
both  its  Bafes,  you  will  have 
3  which  fhews  you,  that 
the  Surface  of  the  Cylinder 
(including  its  Bafes,)  is  to  the 
Surface  of  rhe  Sphere  as  3  to 
z  3  or  that  the  Sphere  is  *4  of 

the  circumfcribing  Cylinder,  in 

Area  as  well  as  Solidity. 

SPHERICAL,  of  or  be¬ 
longing  to  a  Sphere. 

SPHERICAL  Geometry ,  is 
the  Doffrine  of  the  Sphere  3 
particularly  of  the  Circles  de¬ 
fcrib’d  on  the  Surface  thereof, 
with  the  Method  of  Projefting 
the  fame  upon  a  Plane. 

SPHERICAL  fri^orometry^ 

is  the  Art  of  Revolving  Spheri¬ 
cal  Triangles,  i.  e.  from  three 
Parts  of  a  Spherical  Triangle 
given,  to  find  the  relt. 

SPHERICITY,  the  Quality 
of^a  Sphere,  or  that  whereby 
a  Thing  becomes  fpherical  or 
round. 

SPHERICKS,  the  fDoEirtne 
cf  the  Sphere ,  particularly  of 
the  feveral  Circles  defcrib'd  on 
the  Surface  thereof,  wi  h  rhe 
Method  of  proje&ing  the  fame 
on  Planes. 

SPHEROID  fin  Geometry 3 
is  a  Solid  approaching  to  the 
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Figure  of  a  Sphere;  hut  not 
exa&ly  round,  but  oblong;  as 
having  one  of  its  Diameters 
b'ggcr  than  the  other;  and  ge¬ 
nerated  by  the  Revolution  of  a 
Semi-Elliplis  about  its  Axis. 

Vv  hen  it  is  generated  by  the 
Revolution  ot  a  Semi-Ellipfis 
about  its  greater  Axis,  ’tis  call’d 
an  oblong  Spheroid ;  and  when 
generated  by  the  Revolution  of 
an  Ellipfis  about  its  lefler  Axis 
it  is  call'd  an  oblate  Spheroid. 

iDaviler  obferves,  that  the 
Contour  of  a  Pome  fhould  be 
half  a  Sph-  roid.  Half  a  Sph  ere 
he  lays  is  too  low  to  have  a 
good  fiffefl  below. 

As  for  the  folid  Dimenfions 
of  a  Spheroid ,  it  is  ■§  of  its  cir¬ 
cumfcribing  Cylinder;  or  it  is 
equal  to  a  Cone,  whofe  Alti¬ 
tude  is  equal  to  the  greater 
Axis,  and  the  Diameter  of  the 
Bale,  to  four  times  the  lefler 
Axis  of  the  generating  Ellipfis, 
Or  a  Spheroid  is  a  Sphere 
defcrib’d  on  its  greater  Axis,  as 
the  Square  of  the  lefler  Axis 
to  the  Square  of  the  greater: 
or  ’tis  to  a  Sphere  defcrib’d  on 
the  lefler  Axis,  as  the  greater 
Axis  to  the  lefs. 

I'd  find  the  Solid  Content  of  a 
Spheroid. 

Multiply  the  Square  of  the 
Diameter  of  the  greateft  Cir¬ 
cle  by  the  Length,  and  that 
Product  multiply  again  by 
.5236}  this  laft  Produft  will  be 
the  Solidity  of  the  Spheroid. 

Let  A  B  the  Diameter  of  the 
greareft  be  33  Inches,  and  CD 
/"the  Length )  55  Inches 3  the 
Solidity  is  required. 

33 
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T)emonfiration. 

Every  Spheroid  is  equal  to 
i  of  a  Cylinder,  wliofe  Bafe  is 
equal  to  the  greatell  Circle  of 
the  Spheroid,  and  its  Height 
equal  to  the  Length  of  the 
Spheroid. 

Suppofe  the  Figure  N  T, 
S  N,  m  the  .annexed  Scheme, 
to  reprefent  a  Spheroid,  form’d 
hy  the  Rotation  of  the  Semi- 
Ell  ipfis  T  N  S,  about  its  tranf- 
verfe  Axis  T  S. 

Let  D=T  S,  the  Length 
of  the  Spheroid,  and  the  Axis 
ot  its  circumlcribing  Sphere, 
and  d  =  n  the  Diameter  of 
the  greatell  Circle  of  the  Sphe¬ 
roid. 

SPI R  A  7  [in  the  ancienty/^- 

SPIRE^  chit  e  it  lire]  is  iome- 
times  us'd  for  the  Bafe  of  a  Co¬ 
lumn,  and  fometimcs  for  the 
Ajl ra^al  or  Tore. 

SPIRAL  [in  Geometry ]  is  a 
Curve  of  the  Circular"  Kind, 
which  in^  its  Progrefs  recedes 
from  its  Centre,  as  in  winding 
horn  the  Vertex  down  to  the 
Bafe  of  a  Cone. 


359370 
179685 
1 19790 
299475 

31361.0220  Solidity. 


SPIRAL  [in  ArchiteSlure% 
&c.]  is  a  Curve  which  afeends, 
winding  about  a  Cone  or  Spire; 
lo  that  all  the  Points  of  it  con¬ 
tinually  approach  the  Axis; 
by  this  it  is  didinguifh’d  from 
the  Helix,  which  winds  after 
the  lame  Manner  round  a  Cy¬ 
linder. 

SPLAYING  of  Windows 
and  Doors.  Sec  Bricklayers. 

SPRINGS  for  Cafements  of 
the  common  or  ordinary  Fa- 
fnion  are  made  for  about  6  d. 
per  Piece. 

SQUARE  [in  Geometry ]  is 
a  Quadrilateral  Figure  5  both 
equilateral  and  equiangular;  or 

A  SQUARE  is  a  Geome¬ 
trical  Figure,  having  four  equal 
S>de$,  and  as  many  Right  (or 
SquareJ  Angles. 

To  find  the  Superficial  Content . 

Multiply  the  Side  into  it  felf, 
and  the  Product  is  the  Con¬ 
tent. 

Let  A  B  C  D  be  a  Geome¬ 
trical  Square  given,  each  Side 
being  14  Feet,  Yards  or  other 

Me  a- 
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Mcafure;  multiply  14  by  it 
felf,  and  the  Product  is  196, 
which  is  the  Superficial  Con¬ 
tent.  See  the  Plate-  Fig-  5 . 

U 

14 

""*6 

14 


I96 

By  Seale  and  Compajfes- 

Extend  the  Compares  from 
1  on  the  Line  of  Numbers  to 
14  j  the  fame  Extent  will  reach 
from  the  lame  Point  turn'd  for¬ 
ward  to  195. 

Pdemonftration. 

Let  each  Side  of  the  given 
Square  be  divided  into  14  e- 
qual  Parts,  and  Lines  drawn 
irom  one  another  eroding  each 
other  within  the  Square  $  fo 
ihall  the  whole  Square  be  di¬ 
vided  into  196  little  Squares, 
as  is  to  be  {cen  in  the  Figure 
annexed,  equal  to  the  Number 
of  iquare  Feet,  Yards  or  other 
Meafures,  by  which  the  Side 
is  meafured. 

*The  ‘Properties  of  a  Square 
cere ,  that  its  Angles  are  all 
right,  and  conlequently  its 
Sides  perpendicular  3  that  it  is 
divided  into  two  equal  Parts 
by  4  Diagonal ;  that  the  Dia¬ 
gonal  of  a  Square  is  incommen- 
furable  to  its  Side. 

A  Geometrical  Square  is  a 

Silain  Figure  contain'd  under 
bur  equal  Right  Lines,  as  A  B 
C  D,  whole  Angles  at  A  B  C  D 
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are  each  Right  Angles,  in 
which  obferve,  that  the  Lines 
A  D  and  C  B  are  the  Diago¬ 
nals  5  the  Lines  E  H  and  F  G, 
the  Diameters,  and  the  Point  I 
where  they  all  interlefl,  is  the 
Centre.  See  Plate ,  Fig «  6. 

To  defenbe  the  Geometrical 
Square  A  D  E  F,  whofe  fe- 
veral  Sides  fhall  be  equal  to 
the  given  Line  E  G  F  • 

Firft .  Make  E  F  =  G  H, 
and  on  F  ereft  the  Perpendi¬ 
cular  F  D  =  to  G  H.  Then 
on  the  Points  E  and  D,  with 
the  Diftance  G  H,  deferibe  the 
Arches  C  C  and  B  B.  See 
Plate,  Fig .  7  . 

Secondly ,  Join  A  E  and  A  D, 
and  they  compleat  the  Geo¬ 
metrical  Square  A  D  E  F,  as 
required. 

SQUARE,  an  Inftrument 
of  Brafs  or  Wood,  having  one 
Side  perpendicular  or  at  Right 
Angles  to  the  other,  fome- 
times  made  with  a  Joint  to  fold 
for  the  Pocket  •  and  fometimes 
has  a  Back  to  ufe  on  a  Draw¬ 
ing  Board,  to  guide  the  Square. 

SQUARE  Number  is  the 
Product  of  a  Number  multi- 
ply’d  by  it  felf :  thus  4  is  the 
Product  of  2,  multiply  cl  by  2  4 
or  1 6  the  Product  of  4,  multi- 
ly’d  by  4,  are  Square  Num- 
ers. 

SQUARE  Root ,  a  Number 
confide  red  as  the  Root  of  a  fe- 
cond  Power  or  iquare  Number, 
or  a  Number  by  whofe  Multi¬ 
plication  into  it  felf,  a  fquare 
Number  is  generated. 

Thus  the  Number  2,  being 
that  by  whofe  Multiplication 
into  it  felf,  the  iquare  Number 
4  is  produc'd,  is  in  Refpeci 
hereof 


S 

hereof  call’d  a  Square  Root,  or 
the  Square  Root  of  4. 

Geometrical  SQUARE,  is  a 
Compartment  frequently  added 
on  the  Face  of  the  Quadrant, 
call’d  alfo  a  Line  of  Shadows, 
and  Quadrant. 

Extraction  of  the  Sqjj are 
Root, 

If  a  fquare  Number  be  given  • 

to  find  the  Root  thereof, 
that  is,  to  find  out  iuch  a  Num¬ 
ber,  as  being  muluply’d  into 
it  felf,  the  ProduCl  ihall  be 
equal  to  the  Number  given, 
fuch  Operation  is  call’d,  I'he 
Exiraftion  of  the  Square  Root  • 
which  to  do,  obferve  the  fol¬ 
lowing  Directions. 

You  muff  point  your  gi¬ 
ven  Number,  that  is,  make  a 
Point  or  Prick  over  the  Unit’s 
Place,  another  upon  the  Hun- 
dred’s,  and  fo  upon  every  lecond 
Figure  throughout. 

Then  feck  the  greateft 


^uare  Number  in  the  firft 
Point  towards  the  left  Hand, 
placing  the  fquare  Number  un¬ 
der  the  firft  Point,  and  the 

TV  hereA  T rht;  a^^ent. 

and  fubtraft  the  Paid  We 
Number  from  the  firft  Point 
and  to  the  Remainder  brine 
down  the  next  Point,  and  call 
that  the  Refolvend. 

idly,  Then  double  the  Quo¬ 
tient,  and  place  it,  for  a  Divi- 
lor  on  the  left  Hand  of  the 
Relo  vend  ;  and  feek  how  of. 

f^e  Divifor  is  contain’d  in 
the  Refolvend  (  refervine  al¬ 
ways  the  Unit’s  Place)  an!  put 
the  Anfwer  in  the  Quotient 

S?de a  r  T  the  R^t-hand 
Side  of  the  Divifor  •  then 

multiply  by  the  Figure  laft 

vendPr  dU£t  f!°m  the  RefoP 
an  1  h  AS  T  C™0n  r>ivificn) 
S?  down  the  next  Point 
to  the  Remainder  (if  there  be 

fore  m°rC^  antl  Proceed  as  bc- 


^  Table  of  Squares  and  Cubes,  and  their  Roots. 
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Ku^iv».L'.,n54U.b'hc  <TS  Nr 

fquare  Re,  .hereof  be  requir'd,  f  by’ the  lictler  Table^jomg) 


4439  (67 

36 

127:889  Refolvend. 
889  Product. 


ieek  the  greateft  fquare  Num¬ 
ber  m  44  fthe  firft  Point  to  the 
icit  Hand)  which  you  will  find 
to  be  56,  and  6  the  Root;  put 
under  44,  and  6  in  the  Quo¬ 
tient,  and  fubftraCi  ctf  from  44, 

and 
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and  there  remains  8.  Then  to 
that  8  bring  down  the  other 
Point  89,  placing  it  on  the  right 
Hand,  fo  it  makes  889  for  a 
Refolvend  3  then  double  the 
Quotient  6,  and  it  makes  12, 
which  place  on  the  left  Hand 
for  a  Divifor,  and  feck  how  of • 
ten  12  in  88,  ( referring  the 
Units  Place)  the  Anfwer  is  7 
times  3  which  put  in  the  Quo¬ 
tient,  and  alio  on  the  Right 
Hand  Side  of  the  Divifor,  and 
multiply  127  by  7,  fas  in  com¬ 
mon  Divifion)  and  the  Produ£l 
is  889,  which  iubtra<Sed  from 
the  Refolvend,  there  remains 
nothing  3  fo  is  your  W  ork  fi- 
nifh’d  3  and  the  fquare  Root  of 
4489  is  67  5  which  Root  if  you 
multiply  by  it  felf,  that  is,  67 
by  6  7,  the  Product  will  be 
4489,  equal  to  the  given  lquare 
dumber,  and  proves  the  Work 
to  be  right. 

Example  2.  Let  106929  be  a 
Number  given,  and  let  the 
fquare  Root  thereof  be  re¬ 
quir’d. 


106929(327 

9  * 


62)169  Refolvend. 
124  Produft. 

647)4529  Refolv. 
4529  Produft. 


Firfi,  Point  your  given  Num¬ 
ber,  as  before  directed,  putting 
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a  Point  upon  the  Units,  Hun 
dreds,  and  Tens  of  Thou- 
iands:  then  feek  what  is  .he 
greateft  fquare  Number  in  10, 
(the  firlt  Point)  which  by  the 
little  Table  \ou  will  find  10  be 

9,  and  3  the  Root  thereof;  put 
9  under  10,  and  3  in  the  Quo¬ 
tient  3  then  fubftrafl  9  out  of 

10,  and  there  remains  1 3  ro 
which  bringdown  69,  die  next 
Point,  and  it  makes  169  tor 
the  Refolvend  3  then  double 
the  Quotient  3,  and  it  makes  6, 
which  place  on  the  left  Hand 
of  the  Refolvend  for  a  Divifor, 
and  feek  how  often  6  in  163 
the  Aniwer  is  tw’ce;  pur  2  m 
the  Quotient,  and  alfo  on  the 
Right  Hand  of  ihc  -Divifor, 
making  it  62.  Then  multiply 
6z  by  the  2  you  put  in  the 
Quotient,  and  the  Produft  is 
1243  which  fubftraft  from  the 
Refolvend,  and  there  remains 
453  to  which  bring  down  29, 
the  next  Point,  and  it  makes 
4529  for  a  new  Refolvend. 
Then  double  the  Quotient  32, 
and  it  makes  64,  which  place 
on  the  left  Side  the  Refolvend 
for  a  Divifor,  and  leek  how  oft 
64  in  452,  which  you  will  find 
7  times  3  jput  7  in  the  Quo¬ 
tient,  and  alio  on  the  right 
Hand  jf  the  Divifor,  making 
it  647,  which  mulriply’d  by  the 
7  in  the  Quotient  makes  4529, 
which  fubfirafted  from  the  Rc- 
folvend,  there  remains  nothing  : 
So  327  is  the  fquare  Root  of 
the  given  Number. 

Example  3.  Let  2268741  be 
a  fquare  Number  given,  the 
Root  whereof  is  requir’d. 


2268741) 
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2268741)1506.23 


2006;  1  8741 

i?'  6 


30122,70500 

60 ’44 


301243)1025600 
.9057 '9 


Remains  .  1  1 1  71 
Havng  pointed  the  given 
N  umber  as  before  diretted, 
feciv  what  is  the  grcatelf  lquare 
Number  m  the"  firft  Point  2, 
w  hich  is  one  ;  put  1,  the  Square 
under  2,  and  t,  the  Root  there¬ 
of,  in  the  Quotient;  fubtratt 
1  from  i,  and  there  remains  1  ; 
to  which  bring  down  the  next 
Pom  ,  2 6,  and  fet  it  on  the 
right  Hand,  making  it  ins- 
double  the  1  in  the  Quotient, 
which  makes  2 ;  fet  2  on  the 
left  Hand  tor  a  Divifor,  and  aik 
how  often  2  in  r2,  which  will 
be  5  times  ;  put  5  in  the  Quo¬ 
tient,  and  alfo  on  the  right 
Hand  of  the  Divifor,  making 
if  25;  multiply  ( as  in  common 
Divifionj  2?  by  5,  and  iubtratt 
the  Product,  1 25  from  t2<f,and 
there  remains  1.  Bring  down 
the  next  Point,  87,  and  it 
makes  187  for  a  new  Refol- 
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vend  ;  and  double  the  r  5  fn 
the  Quotient,  it  makes  30  for 
a  new  Divifor.  Then  leek  how 
often  30  in  18,  which  you  can’t 
have ;  fo  that  you  mult  put  o 
in  the  Quotient,  and  alio  on 
the  right  Hand  of  the  Divifor, 
and  bring  down  the  next  Point* 
and  it  makes  18741  for  another 
new  Relolvend.  Then  Peek 
how  often  300  in  1874,  which 
will  be  6  times;  put  6  in  the 
Quotient,  and  alfo  on  the  right 
Hand  of  the  Duller,  multiply 
and  fubtratt.  and  the  Rental 
der  will  be  705.  Now,  if  you 
have  a  Mind  to  find  the  Value 
ot  the  Remainder,  you  may 
annex  Cyphers,  by  two  at  a 
I  ime,  to  the  Remainders,  and 
fo  prole  cute  the  Work  to  what 

|U*r  Cr  l^eclmal  Parts  you 
pi  cafe  ;  thus,  to  705  annex  two 
Cyphers,  and  it  will  make  705^0 
and  the  Quotient,  doubled,  is 
3012  for  a  Divifor  :  Then  feck 
how  often  3012  in  7050  (relett¬ 
ing  the  Unit’s  Place)  which 
will  be  twice;  put  2  in  the 
Quotient,  and  alfo  on  the  nrht 
Hand  of  the  Divifor,  and  mul¬ 
tiply  and  fubltratt  as  before 
and  the  Remainder  will  be* 
10255;  to  which  annex  two 
Cyphers,  and  proceed  as  before 
and  you  wilf  get  a  3  in  the 
Quotient  next.  So  the  fquare 
Root  of  the  given  Number  is 
1506.23,  which  being  {quar’d 
°,r  ni»liiply’d,  by  it  felf,  and 
the  lair  Remainder  added,  wili 
male  the  given  Number,  as 
lollcws. 


*5o6\2  3 


1506.23 
1 506.23 


451869 

30x246 

903738 

753115 

150623 


2268728.8 129 

The  Remainder  add -  12.1817 


Proof  2268741.0000 
Some  more  Examples  for  Prattle;. 

Example  1.  7596796  (2756.228 

4 

47) 359 
329 

545) 3067 
2725 


5506)34296 

33036 


55122) 126000 
1 10244 


551242)  157^600 
1 102484 


55x2448) 473 1 1600 
44099584 


3212016 


Example 
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Example  2.  751417.5745  (866.4  Root, 
64 


1 66)  1 1 14 

99  6 


1726) 11817 

u>356 


17328) 146157 
138624 


1 73  3  64)  753345 

693456 


59889 


If  the  given  Number  be  a  Unit’s  Place  of  the  whole  Num- 
mix’d  Number,  viz.  confifting  bers,  as  in  this  laft  Example, 
of  a  whole  Number  and  a  De-  and  in  that  following, 
cima)  together,  make  the  Num¬ 
ber  of  decimal  Places  even,  Example  3.  Let  6 56714. 
that  is,  2,  4,  8,  that  fo  37512  be  given,  to  find  the 

there  may  a  Point  fall  upon  the  fquare  Root. 

656714.3751  20  (8103.79  Root. 

64 


1 61) 1 67 

161 


16203)61437 

48609 

162067)1282851 

1134469 


1620749) 14838220 
14586741 


ilB 


Remains  251479 
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Reduce  this  *  to  a  Decimal,  Number.  So  the  Root  is 
it  makes  875  j  ™  which  annex  Let  ^  be  a  vulgar  Frac- 
Cyphcrs,  and  extraft  the  fquare  tion,  whofe  fquare  Root  ts  re- 
Root,  as  if  it  was  a  whole  quir’d. 


96|o)3.ooooooo|o 


188 


....  Root. 

(.003 1 25oo(.o55oa 
2  /: 


105)625 


120 

525 

96 

1 109)  IOOOO 

240 

9981 

192 

*9 

480 

480 

In  extracting  the  Root  of 
this,  becaufe  the  firft  Point  con- 
iifts  of  Cyphers,  there  muft  be 
a  Cypher  put  firft  in  the  Quo¬ 
tient. 

To  prove  this  Rule,  fquare 
the  Root,  and  to  the  Product 
add  the  Remainder,  as  was 
before  directed.  To  lquare  a 
Number,  is  to  multiply  it  by 
it  felt ;  and  to  cube  it,  is  to 
multiply  the  Square  of  the 
Number,  by  the  Number  it 
felf. 

SQUARING  [with  Mathe¬ 
maticians]  fignifies  the  making 
a  Square  equal  to  a  Circle. 
Thus  the  Quadrature  or  fqua- 
nng  of  the  Circle,  is  the  find- 
ing  a  Square  equal  to  the  Area 
of  a  Circle. 

ST  ABLE,  a  Building  where¬ 
in  Horles  are  kept  .*  It  fhould 
tv  plac’d  in  a  good  Air,  made 

Yor.  II, 


of  Brick,  and  not  of  Stone,  the 
firft  being  moil  wholefom  and 
warmed;  for  Stone  will  fweat 
upon  the  Alteration  of  the 
W  eather,  which  begets  Damps 
and  caufes  Rheums  in  IJories, 
neither  fhould  there  be  any 
unfavoury  Gutter,  Sink,  Jakes, 
Hog-Sties  or  Hen-Rooft  near 
it. 

The  Rack  fhould  be  plac’d 
neither  too  high  nor  too  low, 
and  fo  well  pofited,  that  the 
Hay-Duft  fall  not  into  his  Neck, 
Face  or  Mane :  the  Manger 
ought  to  be  of  an  indifferent 
Height,  made  deep,  and  of  one 
intire  Piece,  as  well  for  Strength 
as  Conveniency,  and  the  Ffoor 
muft  be  pav’d  and  not  plank’d, 
which  is  liable  to  a  great  many 
Inconveniencies ;  nor  fhould 
there  be  any  Mud  or  Loam 
Wall  near  it,  for  the  Horfe  will 

S  eat 
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eat  it,  and  that  will  make  him 
lick,  Loam  and  Lime  being 
fuffocating  Things,  which  will 
infedl  and  putnfy  the  Blood, 
endanger  the  Lungs,  and  lb 
fpoil  his  W  ind. 

There  ihouET  alfo,  if  Con- 
veniency  will  permit,  be  Space 
in  the  Stable  for  a  Bed  for  Ser¬ 
vants  to  lie  in;  and  in  the  Nook 
or  Corner  a  great  Rack,  on 
which  to  hang  Halters.  Saddles, 
and  other  Utenfils. 

ST  A I RS .  [in  Building]  are 
the  Steps  whereby  we  afcend 
and  defcend,  from  one  Story  of 
an  Houfe  to  another. 

As  to  the  Dimenfions  of 
Stairs ,  they  are  differently  af- 
fign’d  by  different  Authors; 
but  however,  they  agree  in 
this,  that  they  mull  not  be 
more  than  fix,  nor  lefs  than 
four  Inches  high;  nor  more 
than  1 8,  nor  lels  than  n  In¬ 
ches  broad;  ncr  more  than  1 6, 
nor  lels  than  fix  Foot  long  each 
Stair. 

But  thefe  Meafures  have 
only  Refpeff  to  large  and 
fumptuous  Buildings  ;  for  in 
common  and  ordinary  Houfes, 
they  may  be  fomething  higher 
and  narrower,  and  much  fhor- 
ter;  yet  even  in  thefe,  the 
Stairs  are  riot  to  exceed  feven, 
or  (at  molf)  eight  Inches  in 
Height;  for  if  they  do,  they 
will  be  difficult  :q  afcend.;. 
neither  ought  they  to  be  lefs 
than  nine  or  ten  Inches  in 
Breadth, nor  ought  their  Length 
to  be  lefs  than  three. 

To  reduce  the  Dimenfions  of 
Stairs  to  fome  natural,  or  at 
leaft  Geometrical  Standard, 
'Vitruvius  borrows  the  Propor- 
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tions  of  the  Sides  of  a  Reft- 
angle  Triangle,  which  the  an¬ 
cient  School  exprefs’d  by  the 
Numbers  3,  4  and  5 ;  that  is, 
three  for  the  Perpendicular 
from  the  Stair  Head  to  the 
Ground;  4  for  the  Ground 
Line  it  fclf,  or  Receffion  from 
the  Wall  (fays  Sir  Henry  Woot- 
TQ'i)  and  the  fifth  for  the  whole 
Slope  and  Inclination,  from  the 
Edge  of  one  Stair  to  that  of 
another. 

But  this  Rule  is  fet  afide  by 
modern  Builders, arid  that  with 
good  Reafon;  for  on  this  Prin¬ 
ciple,  the  lower  the  Stairs,  the 
narrower  they  muft  be;  and 
for  Iriftance,  Stairs  four  Inches 
high  ffuch  as  are  found  men¬ 
tioned  in  ancient  ArchiteflsJ 
muft  be  but  5  •§•  Inches  broad, 
and  if  a  Stair  be  but  fix  Inches 
high,  it  muft  be  but  eight  Inches 
broad,  whereas  in  this  Cafe,  we 
feldcm,  make  them  lefs  than  a 
Fobt  broad. 

One  Rule  to  be  regarded  in 
making  of  Stairs,  is  that  they 
be  laid  according  to  the  Ita¬ 
lian  Phrale,  con  un  tantino 
de  fcarpa ;  i.  e.  fomewhat  /lop¬ 
ing,  or  a  little  ‘higher  behind, 
that  the  Foot,  may  as  it  were, 
both  afcend  and  defcend  at  the 
fame  time;  which  tho’  it  is  ob- 
Ferv’d  but  by  few,  is  found  to 
be  a  fecret  and  delicate  Decep¬ 
tion  of  the  Pains  in  aicending. 

Of  making  Stairs']  Tho’  there 
have  been  Rules  laid  down  for 
the  Height  and  Breadth  of 
Stairs;  yet  Workmen  are  not 
to  be  fo  ftriftly  ty’d  up  to 
thofe  Rules,  as  not  in  the  leaft 
to  vary  from  them  ;  for  they 
muft  always  obferve,  to  make 

all 


all  the  Stairs  of  the  fame  Stair- 
Cafe  of  an  equal  Height  and 
Breadth*  in  Order  to  which 
they  muft  firft  confider  the 
Height  of  the  Room,  as  alfo 
the  Width  or  Compafs  they 
have  to  carry  up  the  Stairs  in. 

Then  in  Order  to  find  the 
Height  of  each  particular  Stair, 
they  ought  firft  to  propofe  the 
Height,  and  to  divide  the 
whole  Height  of  the  Room  by 
the  propos'd  Height,  which  be¬ 
ing  done,  the  Quotient  will 
fhew  the  Number  of  Stairs  • 
but  if  the  Divifion  does  not 
fall  out  exaft,  but  that  there 
be  a  Remainder;  then  in  this 
Cafe  take  the  Quotient,  (with¬ 
out  regarding  the  Remainder) 
for  the  Number  of  Stairs,  and 
by  that  Number  divide  the 
whole  Height  of  the  Room,  fo 
the  Quotient  will  give  you  the 
exa£l  Height  of  each  Stair  ;  as 
for  Example. 

Suppoie  the  whole  Height  of 
the  Room  to  be  9  Foot,  3  In¬ 
ches,  and  fuppofe  you  defign’d 
to  make  each  Stair  6  Inches 
high.  Turn  the  whole  Height 
of  the  Room  into  Inches,  which 
will  be  11 1  Inches; divide  thele 
by  6,  the  Quotient  will  be  18, 
and  3  remaining  ;  there  let  the 
Number  of  Stairs  be  18^  and 
by  it  divide  1 1  r,  and  the  Quo¬ 
tient  will  be  6  r8  or  6  finches, 
which  muft  be  the  exaCl  Height 
of  each  Stair. 

Then  to  find  the  Breadth  of 
each  Stair,  divide  the  Width 
or  Compals  (that  you  have  to 
carry  them  up  in)  by  the  Num¬ 
ber  of  Stairs,  and  the  Quotient 
will  give  the  exaft  Breadth  of 
each  Stair. 


STAIR-CASE,  is  an  Afcent 
inclos’d  between  Walls,  or  a 
Balluftrade,  confifting  of  Stairs 
or  Steps,  with  Landing  Places 
and  Rails;  ferving  to  make  a 
Communication  between  the 
leveral  Stories  of  a  Houfe,  and 
fometimes  it  is  us’d  to  figmfy 
the  whole  Frame  of  a  Pair  of 
Stairs  only. 

The  ConftruClion  of  a  com- 
pleat  Stair-Cafe,  fays  Sir  Hen¬ 
ry  Wootton ,  is  one  of  the  molt 
curious  Works  in  Architecture, 
and  the  common  Rules  are 
thele  that  follow. 

r.  That  it  have  a  full  free 
Light,  to  prevent  Accidents  of 
flipping,  falling,  &c, 

2.  That  the  Space  over-head 
be  large  and  airy,  wEich  the 
Italians  call  un  bel  Sfogolo ,  i.  e. 
good  Vent  illation ,  bccaufe  a 
Man  fpends  much  Breath  in 
mounting. 

3  .That  the  half  Paces  orLand- 
ing  Places  be  conveniently  diftri- 
buted  for  repofing  bv  the  Way. 

4.  That  to  avoid  Rencoun¬ 
ters,  and  alio  to  gratify  the 
Eye  of  the  Beholder,  the  Stair 
Cajc  be  not  too  narrow  ;  but 
this  kill  is  to  be  regulated  by 
the  Quality  of  the  Buildings 
and  that  in  Royal  Buildings, 
the  principal  Afcent  be  at  leaft: 

10  Foot.  For  a  little  Stair  Cafe 
in  a  great  Houfe,  and  a  great 
one  in  a  little  Houfe,  are  both 
equally  ridiculous. 

5.  That  great  Care  be  taken 
in  the  placing  the  Stair  Cafe, 
fo  that  the  Stairs  mav  be  di- 
ftributed  without  Prejudice  to 
the  reft  of  the  Building,  there 
being  much  Nicety  requir’d  in 
making  this  Choice. 
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The  Kinds  of  Stair  Cafes  are 
various  $  in  fome  the  Stairs  are 
flrait-j  in  others,  winding •  in 
others,  mixt  of  both. 

1.  Of  fir  ait  Stairs ,  fome  fly 
direflly  forwards,  and  are  cal¬ 
led  Flyers  $  others  are  fquare  5 
others  triangular,  and  others 
are  call’d  French  Flights. 

2.  Of  winding  Stairs,  which 
are  alio  call’d  Spiral  or  Cockle 
Stairs ,  lome  are  fquare,  lonie 
circular,  and  fome  elliptical  or 
oval. 

And  thefe  again  are  various, 
fome  winding  round  a  Solid, 
and  others  an  open  Newel. 

Laftly  mix'd  Stairs  of  ltrait 
and  winding,  they  are  alfo  of 
various  Kinds,  feme  are  call’d 
tDog-legg'd, others  there  are  that 
wind  about  an  open  Newel,  and 
fly  about  a  fquare  open  Newel. 

Stair-Caies  being  of  that 
Importance  in  Building,  it  will 
be  nec elfary  to  give  a  particu¬ 
lar  Account  of  each  Kind. 

I.  Strait  Stairs  are  luch  as 
always  fly,  i.  e.  proceed  in  a 
Right  Line,  and  never  wind, 
and  for  that  Reafon  are  by 
fome  call’d  Flyers .  Of  thele 
there  are  feveral  Kinds. 

1.  Strait.  Flyers ,  or  Fla  in 
Flyers ,  which  proceed  direftly 
from  one  Floor  to  another, 
without  turning  to  the  right 
or  left  •  and  are  feldom  us’d, 
except  for  Garret  or  Cellar 
Stairs  in  ordinary  Houfes. 

2.  Square  Flyers ,  which  fly 
round  the  Sides  of  a  fquare 
Newel,  either  folid  or  open  3 
having  at  every  Corner  of  the 
Newel  a  fquare  \  Step,  taking 
up  £  of  a  Circle,  fo  that  they 
fly  from  one  half  Pace  or  Step 


to  another,  and  the  Length  of 
the  Stairs  is  perpendicular  to 
the  Side  of  the  Newrel. 

3.  Tri, angular  Flyers ,  which 
fly  round  by  the  Sides  of  a  tri¬ 
angular  New’el,  either  folid  or 
open,  having  at  each  Corner 
ot  the  Newel  a  trapezial  half 
Step,  taking  up  i  of  a  Circle  : 
fo  they  fly  from  one  half  Step 
to  another,  and  their  Length  is 
perpendicular  to  the  Side  of  the 
Newel. 

■ Palladio  tells  us,  that  trian¬ 
gular  Stairs  are  to  be  feen  in 
fome  ancient  Edifices,  and  of 
thefe  Sort,  he  lays,  are  thofe 
of  the  Cupola  of  St.  Maria 
Rotunda ,  which  are  open  in  the 
middle,  and  receive  Light  from 
above.  Thole  alfo  or  San  SI  0 
Mpoflollo  in  the  fame  City,  are 
of  the  fame  Kind. 

4.  French  Flyers ,  w'hich  fly 
firli  direftly  forwards,  till  they 
come  within  the  Length  of  a 
Stair  of  the  Wall,  and  then 
have  a  fquare  half  Space,  from 
which  you  immediately  afeend 
to  another  half  Pace,  from 
which  you  afeend  immediately 
to  another  half  Pace,  from 
which  the  Stairs  fly  direftly 
back  again,  parallel  to  their 
firft  Flight. 

II.  Winding  Stairs  are  fuch 
as  always  whnd  and  never  fly, 
of  thefe  alfo  there  is  great 
Variety  :  for, 

Some  wind  round  a  Circle  5 
others  round  an  Ellipfis  or 
Oval  y  others  round  a  Square, 
and  others  round  an  equilate¬ 
ral  Triangle  :  of  each  of  thefe, 
lome  wind  round  a  lolid  Newel, 
and  others,  an  open  or  hollow 
Newel.  Again,  lome  are  fet 
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upon  Columns,  and  fomc  Stairs  rence  of  the  Newel, 
are  double,  and  lome  quadra-  In  thefe  the  Stairs  are  much 
pie,  of  each  of  which  I  Jhall  longer  than  in  the  common 
fpeak  briefly.  winding  Stairs. 

i.  Circular  winding  Stairs-,  Of  thefe  there  maybe  two 
of  which  there  are  four  Kinds,  Kinds;  for  their  Ichnography 
viz.  fuch  as  wind  about  a  iolid  being  drawn,  the  Stairs  may 
Newel,  the  fore-edge  of  which  be  contriv’d  to  be  either  Con- 
being  in  a  Right  Line,  point-  cave  or  Convex  on  the  fordide. 
ing  to  the  Centre  of  a  Newel;  Fourthly.  There  are  other 
commonly  us’d  in  Church  Stee-  Stairs  in  all  Refpefls  like  thofe 
pies  and  great  old  Houfes.  Jaft  defcrib’d,  only  they  have 
Secondly.  Such  as  wind  round  an  open  Newel, 
an  open  Newel,  the  fore-fide  of  Thefe  Kind  of  Stairs  are  faid 
which  being  in  a  Right  Line,  to  have  been  invented  by  _An- 
nointing  to  the  Centre  of  the  thony  ’Barbara ,  a  Gentleman  of 
Newel,  as  thofe  in  the  Monu-  Venice. 

ment  oS  London.  Any  of  thefe  winding  Stairs 

Ihirdly.  Such  as  wind  round  take  up  lefs  Room  than  any 
a  fohd  Newel  only,  the  fore-  other  kind  of  Stairs  whatfo- 
iide  of  each  an  Arch  of  a  Cir-  ever. 

cle,  either  concave  or  convex,  In  Stairs  that  wind  round  a 
pointing  near  to  the  Circumfe-  folid  Newel  Architects 

ffl 

make  the  Dimeter  of  the  Newel  <J  1  of  the  Diameter  of 


iu  De  f  the  orders, 


C  *  °r  7 

that  if  the  Stair-Cafe  beJ  8 


Foot  Diameter,  then 


)  9  or  io 

C  18 


flier*  may  be 


12  7 

1 6  (  Stairs  i 


Stairs  in  one  Revolution  about  the 
Newel. 


optical 
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Elliptical  winding  Stairs . 
Of  thefe  there  are  two  Kinds, 
the  one  winding  round  a  Solid, 
and  another  round  an  open 
Newel.  They  are  much  of  the 
lame  Nature  with  circular 
Sta^s,  except  that  in  thofe  the 
Newel  is  ^  ('ircle,  and  in  thefe 
an  ILphs  or  Oval. 

Theft  Kinds  of  Stairs  are 
very  han  Tome  and  pleaiant, 
(fays  Palladio)  becaufe  all  the 
Windows  and  Poors  are  com- 
rrcdioufly  plac’d  in  the  middle 
and  Head  of  the  Oval.  He 
tells  us  he  has  made  one  of 
thefe  wnh  an  open  Newel,  at 
the  Mcmaftery  of  Charity  at 
V-  dre. 

Square  winding  <Sta/n\Thefc 
\und  round  a  fquare  Newel, 
and  die  ft>re-fide  of  each  Stair 
is  a  Rignt  Line,  pointing  to 
the  Centre  ot  the  Newel. 

h  * angular  winding  Stairs , 
are  fuch  as  wind  round  a  trian¬ 
gular  Newel,  the  fore-fide  of 
which  being  a  Right  Line, 
pointing  to  the  Centre  of  the 
Newel.  An  !  becaufe  the  Newel 
may  be  either  fohd  or  open, 
therefore  there  arc  two  Kinds 
of  them. 

Columni a  fed  winding  Stairs. 
cPalladio  mentions  a  S.'air-cate 
in  Pomfeys  Portico  at  Rome , 
fet  on  Columns,  fo  as  that  the 
Light  they  receiv'd  from  above, 
might  dildribute  it  to  all  Parts 
-alike:  filch  another  Pair  were 
made  by  Sramante  (an  excel¬ 
lent  Architect;  at  'Belvedere , 
the  Pope’s  Palace. 

Double  winding  Stairs.  Sea  - 
mozzi  mentions  a  Stair-cafe  of 
this  Form,  made  by  Piedro  del 
Sergo,  and  Jean  Coffin ,  at  Ski- 


amberg  in  France ,  in  the  King’s 
Palace.  They  are  fo  contriv’d 
that  two  Perfons,  the  one  af- 
cending  and  the  other  defend¬ 
ing,  i  la  all  not  meet  together  or 
come  at  one  another. 

Dr.  Grew  deferibes  a  Model 
of  this  kind  of  Stair-Cafe ,  in 
the  Mufeum  of  the  Royal  So¬ 
ciety.  The  Foot  of  one  of  the 
Stair -Cafes,  he  lays,  is  oppofite 
to  the  other,  and  both  make  a 
parallel  Afccnt,  and  within  the 
fame  Cylinder.  The  Newel 
in  the  middle  is  hollow,  and 
built  with  long  Apertures  to 
convey  Light  *  from  Candles, 
plac’d  at  the  Bottom,  and  on 
the  Sides  of  the  Newel  in  both 
Cales. 

Quadruple  winding  Stairs . 
Palladio  mentions  a  Stair-cafe 
of  this  Form,  which  King 
Francis  I.  caufed  to  be  made 
in  the  Callle  of  Chamlor ,  near 
Bloyfe :  it  confifts  of  four  Stair 
Cafes  carried  up  together,  hav¬ 
ing  each  its  fevcral  Entrance 
and  going  up  one  over  another, 
in  fuch  Manner,  as  that  being 
in  the  middle  of  the  Building, 
the  four  ferve  for  four  A  part- 
men' s  •  io  that  the  People  of 
the  one  need  not  go  up  and 
down  the  Stairs  of  the  other  • 
yet  being  open  in  the  middle, 
they  all  fee  each  other  pafs, 
without  any  Hindrance  to  one 
another. 

Jl fix'd  Stairs  arc  fuch  as 
partly  fly,  and  partly  wind  $ 
whence  fomc  call  them  Flyers 
and  V/inders,  of  theie  there  are 
fevcral  Kinds,  as 

Dog-leg  fd  Stairs,  which  firft 
fly  direftly  forwards,  then 
wind  a  Semi-circle,  and  then 

fly 


fly  directly  backwards,  parallel 
to  that. 

Square  Flyers  and  Winders. 
Thefe  have  a  fquare  Newel, 
either  (olid  or  open,  and  fly  by 
the  Sides  of  the  Newel,  wind¬ 
ing  a  Quadrant  of  a  Circle  at 
each  Corner. 

Solid  and  open  newel' d  Flyers 
and  Winders ,  are  of  two  Kinds; 
the  one  winds  the  Quadrant 
ot  a  Circle  about  a  folid  Newel; 
then  flies  by  the  Sideoi  a  Square 
open  Newel,  then  winds  again 
by  the  Side  of  a  folid  Newel, 
then  flies  again  as  before,  and  fo 
alternately.  The  other  flies 
firft,  then  winds,  then  flies 
again  alternately. 

! The  'Price  of  Stair  Cafes  is 
various,  according  to  their  va¬ 
rious  Kinds,  Sizes  and  Cunofi- 
ty  of  Workmanlhip. 

They  are  iometimes  rated 
at  fo  much  per  Piece,  and  fo  life¬ 
times  at  fo  much,  per  Square. 

An  ordinary  Pair  of  Stairs 
with  Flyers  and  Winders,  of 
about  6  Foot  and  4  Foot,  made 
of  Elm  Boards,  are  valued  at 
25.  6d.  and  25.  8 d.  per  Stair; 
the  Workmen  finding  all  Mate¬ 
rial*,  as  Boards,  Nails,  Hfc. 
but  if  the  Materials  are  found 
by  the  Owner,  then  9  d.  or  10  d. 
per  Stair  is  a  good  Allowance 
for  W  orkmanlhip. 

But  as  for  Stair-Cafes  that 
have  an  open  Newel,  with  a 
Landing  Place  at  every  fixth 
or  eighth  Stair,  being  about 
three  Foot  all  the  Way;  thefe 
Stairs  with  Rails,  Ballufters, 
String  -  Boards,  Ports,  Balls, 
Pendants,  and  fuch  other  Orna¬ 
ments,  may  very  well  be  worth 
45.  6  d.  55,  or  6  s.  per  Stair. 


STANCHIONS,  the  fame 

as  Punch  ins. 

STATUES,  a  Figure  or 
Statue  rais’d  over  an  Order  or 
Building,  fays  M.  LeClerc, may 
have  its  Height  equal  to  one 
third  of  that  Column,  or  to 
four  ninths  of  it,  if  the  Statue 
have  no  Niches. 

If  it  be  bigger,  it  will  make 
the  Building  appear  little ;  and 
if  it  be  lefs,  for  Inftance  only  a 
fourth  or  little  more,  the  Buil¬ 
ding  will  appear  by  much  the 
larger. 

It  is  obfervable,  adds  he,  that 
in  Proportion,  as  a  Statue  is 
rais’d  above  the  Eye,  it  appears 
to  diminifh  in  Bulk;  till  fuch 
time,  as  being  elevated  to  a 
very  great  Pitch,  it  becomes  al- 
moir  imperceptible. 

For  this  Reafon  fbme  Archi¬ 
tects  contend,  that  the  Sculptor 
muft  always  accommodate  his 
Figures  to  their  Height,  and 
increafe  their  Bignefs,  juft  as 
their  Elevation  increafes,  to  the 
End  that  they  may  always  ap¬ 
pear  of  a  reatonable  Size. 

But  as  the  Orders  of  Co¬ 
lumns  are  diminish’d  in  Pro¬ 
portion  as  they  rife  over  one 
another,  it  would  happen  that 
the  Statues  in  this  Cafe  would 
become  too  big  for  the  Order. 

An  Architect  muft  always 
proportion  his  Figures  to  the 
Orders,  and  the  Stories  where 
they  are  to  be  plac’d ;  unlefs  it 
happen  to  be  in  a  clofe  narrow 
Place,  as  in  a  Stair-Cafe  or 
Dome,  for  in  that  Cale,  the 
Orders  or  the  Statues  may  be 
enlarged  in  Proportion.  But 
notwithstanding,  Care  muft  be 
taken  not  to  run  into  Excefs,  it 
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being  better  that  they  fhould 
appear  too  little,  than  too  big. 

Inftead  of  placing  Statues  to 
finifh  the  uppermoft  Stories, 
one  may  have  Vafes,  Torches, 
Pots  of  Incenfe,  Trophies  and 
the  like  Ornamems ;  which 
will  fuir  better  with  fuch  Pla¬ 
ces  than  Human  Figures  •  un- 
iefs  thofe  reprefent  the  tutelar 
Angels, appointed  for  the  Guard 
and  Protection  of  the  Building. 

STEEL,  is  an  Iron  that  is 
very  hard  in  its  Eature,  and 
fome  times  is  made  fo  by  Art; 
it  has  the  lame  Qualities  as  Iron. 

Some  have  given  Steel  the 
Name  of  Chalybs,  becaufe  an¬ 
ciently  brought  from  a  Town 
-dJJyritiy  named  Calibone , 
where  very  good  Steel  was 
made;  but  that  of  ‘Damafcus 
is  preferred  before  all  others, 
and  it  is  found  by  Experience, 
that  Sword s  made  of  it,  cut 
Iron  it  felf. 

Our  \\  ay  of  St  cel -making  is 
to  chufc  fuch  Iron  as  is  apt  to 
melt,  and  yet  hard,  and  which 
neverthelefs  may  be  eafily 
wrought  with  the  Hammer; 
for  the  Iron  which  is  made  of 
Vitriol  Ore,^  tho’  it  may  melt, 
yet  it  is  foir,  fragil  or  eager. 
Let  a  Parcel  of  fuch  Iron  be 
heated  red  hot,  and  let  it  be 
cut  into  fmall  Pieces,  and  then 
mix’d  with  that  Sort  of  Stone 
which  eafily  melts,  then  let  in 
the  Smith’s  Forge  or  Hearth  a 
Crucible,  or  D1M1  of  crucible 
Aietal,  a  Foot  and  a  half  broad, 
ard  a  Foot  deep,  fill  the  Difia 
with  good  Charcoal,  compafs 
the  J)i/h  about  with  loofe 
Atones,  which  may  keep  in  the 
jWixtme  of  Stones  and  Pieces 
oi  Iron  }  ut  thereon  : 
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As  loon  as  the  Coal  is  tho¬ 
roughly  kindled,  and  the  Difh 
is  red  hot,  give  the  Blaft,  and 
let  the  Workman  by  little  and 
little  put  in  all  the  Mixture 
of  Iron  and  Stone  he  defigns; 
when  it  is  melted,  let  him 
thrull  into  the  middle  of  ir, 

4,  or  more  Pieces  of  Iron,  and 
boil  them  therein  five  or  fix 
Hours,  with  a  fharp  Fire,  put¬ 
ting  in  his  Rud  ;  itir  often  the 
melted  Iron,  that  the  Pieces  of 
Iren  may  imbibe  the  l’maller 
Particles  of  the  melted  Iron, 
which  Particles  confume  and 
thin  the  more  grofs  Particles  of 
the  Pieces  of  Iron,  and  are,  as 
it  were,  a  Ferment  to  them, 
and  make  them  render. 

Let  the  W  orkman  now  take 
one  of  the  Pieces  out  of  the 
Fire,  put  it  under  the  great 
Hammer  to  be  drawn  into 
Bars  and  wrought,  and  then  hot 
as  it  is,  plunge  it  immediately 
into  cold  W  ater  :  being  thus 
tempered,  let  him  again  work 
it  upon  the  Anvil,  and  break 
it,  and  looking  upon  the  Frag¬ 
ments,  let  him  confider  whe¬ 
ther  it  looks  like  Iron  in  any 
Part  of  it,  or  if  it  be  wholly 
condens’d  and  turn’d  into  Steel . 

Then  let  the  Pieces  be  all 
wrought  into  Bars,  which  be¬ 
ing  done,  give  a  frefh  blaft  to 
the  Mixture,  adding  a  little 
frefh  Matter  to  it,  in  the  Room 
of  that  which  has  been  im¬ 
bib’d  by  the  Pieces  of  Iron, 
which  will  refrefh  and  {Length¬ 
en  the  Remainder,  and  make 
the  Pieces  of  Iron  put  again 
into  rhe  Difh,  the  purer;  every 
which  Piece,  let  him,  as  foon 
as  it  is  red  hot,  beat  into  3, 
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Bar  on  the  Anvil,  and  caft  it 
hot  as  it  is  into  cold  Water: 
and  thus  Iron  is  made  into 
Steel,  which  is  much  harder 
and  whiter  than  Iron. 

STEEL-YARD  [in  Mecha - 
nicks]  is  a  kind  of  Balance, 
call’d  Stettera  Romana,  or  the 
Roman  Balance  $  by  Means 
whereof  the  Gravity  of  diffe¬ 
rent  Bodies  are  found  by  the 
Ufc  of  one  Angle  W  eight. 

It  confifls  of  an  Iron  Beam, 
A  B,  wherein  a  Point  is  taken 
at  Pleafure,  as  C,  and  on  this 
a  Perpendicular  rais’d  C  D. 
On  the  lefs  Arm  A  C  is  hung 
a  Scale  or  Bafon  [or  elfe  are 
hung  Hooks]  as  H  G  to  receive 
the  Bodies  that  are  to  be 
weigh’d. 

The  Weight  /  is  fhifted  this 
W  ay  and  ftiat  W  ay  on  the 
Beam,  till  it  is  a  Counter-bal- 
lance  to  one,  two,  three,  four, 
Pounds,  cither  plac’d  in 
the  Scale  ( or  hung  upon  an 
Hookj  and  the  'Points  are 
mark’d  wherein  /  weighs,  as 
one,  two,  three  or  four, 
■Pounds.  Sec  the  ‘Plate,  Fig.  8. 

From  this  Conftru&ion  of 
the  Steel-Tardy  the  Manner  of 
ufing  it  is  apparent,  but  the 
Inllrument  being  vefy  liable  to 
Deceit,  ought  not  to  be  coun¬ 
tenanc’d  in  Commerce.  See 
Balance. 

r  Spring  STEEL-YARD,  a 
Kind  of  portable  Balance,  ierv- 
ing  to  weigh  any  Matter  from 
about  one  to  forty  Pounds. 

L  is  compos’d  of  a  Brafs 
Tube,  inro  which  goes  a  Rod, 
and  about  that  is"  wound  a 
Spring  of  tempered  Steel,  in  a 
fpiral  Form.  On  this  Rod  are 


the  Divifions  of  Pounds  and 
Parts  of  a  Pound,  which  are 
fucceffively  made  by  hanging 
on  to  a  Hook,  fattened  to  the 
other  End,  1,  2,  5,  4, 
Pounds. 

Now  the  Spring  being  faf¬ 
tened  by  a  Screw  to  the  Bot¬ 
tom  ot  the  Rod,  the  greater 
W  eight  is  hung  on  the  Hook, 
the  more  will  the  Spring  be 
contracted,  and  confequently 
a  greater  Part  of  the  Rod  will 
come  out  of  the  Tube  5  the 
Proportions  of  which  greater 
Weights,  are  indicated  by  the 
Figures  appearing  againft  the 
Extremity  of  the  Tube. 

STEELING  of  Wells.  See 
Bricks. 

STEEPLE,  is  an  Appen¬ 
dage  erefted  on  the  W'ettern 
End  of  a  Church,  to  hold  the 
Bells. 

Steeples  are  named  from 
their  Form,  either  Spires  or 
Towers. 

Steeples  arc  fuch  as  attend 
continually,  dimini/hing  either 
conically  or  pyramidally. 

The  latter  are  mere  Paralle- 
lopipeds,  and  arc  cover’d  at 
Top,  Plat-Form  like. 

In  each  Kind  there  is  ufually 
a  Sort  of  Windows  or  Aper¬ 
tures,  to  let  out  Sounds,  and  fo 
contriv’d  at  the  fame  time  as 
to  drive  it  down. 

Mafius  in  his  Treatife  of 
Bells, treats  like  wife  of  Steeples. 

The  moft  remarkable  Stee¬ 
ple  in  the  World,  is  that  at 
Pifa,  which  leans  all  on  one 
Side,  and  appears  every  Mo¬ 
ment  ready  to  fall  •  yet  with¬ 
out  any  Danger. 

He  obferves  that  this  odd 


Difpofition  is  not  owing  to  the 
Shock  of  an  Earthquake,  as  is 
generally  imagin’d ;  but  was  fo 
contriv’d  at  firft  by  the  Archi¬ 
tect;  as  is  evident  from  the 
Ceilings,  Windows,  Doors,  &c. 
which  are  all  in  the  Level. 

STEPS,  the  fame  as  Stairs. 
STEREOMETRY,  is  that 
Part  of  Geometry ,  which  teach¬ 
es  how  to  meafure  folid  Bodies, 
i.  e.  to  find  the  Solidity  or  fo¬ 
lid  Content  of  Bodies  ;  as  Cy¬ 
linders,  Cubes,  &c. 

STEREOTOMY  is  the  Art 
or  Science  of  cutting  Solids,  or 
making  Se&icns  thereof ;  as  in 
Profil  es  of  Archi;e£ture ,  in 
Walls  and  other  Solids  to  be 
cut. 

STILES  [in  Joinery,  &c.) 
are  the  upright  Pieces,  wlfich 
go  from  the  Bottom  to  the  Top 
m  any  Wainfcot. 

STILLATORY",  the  Room 
in  which  a  Still  or  Alembick 
is  fet  up  for  Diftillation. 

ST1LOBATUM,  the  Body 
of  the  Pedcftal  of  any  Column. 

STOCK-BRICKS.  See 
Bricks. 

STONE,  is  a  hard,  folid 
mineral  I  Body,  neither  fufible 
nor  malleable,  form’d  in  Suc- 
ceffion  of  Time  in  the  Body  of 
the  Earth. 

Of  the  Origin  and  Formation 
of  Stones. 

Mr.  Journefort ,  after  a  cu¬ 
rious  Survey  of  the  famous 
Labyrinth  of  Crete ,  obferves 
that  feveral  People  had  engra¬ 
ven  their  Names  in  the  living 
Rock,  wherewith  its  Walls 
were  form’d,  and  what  was 


very  extraordinary,  the  Letters 
whereof  they  coniifted,  inftead 
of  being  hollow,  as  they  muft 
have  been  at  firft  (being  all  cut 
with  the  Points  of  Knives) 
were  prominent,  and  flood  out 
from  the  Surface  of  the  Rock, 
like  fo  many  Baffo  Relievo’s. 

This  Phenomenon  is  no 
other  Way  to  be  accounted  for, 
then  by  luppofing  the  Cavities 
of  the  Letters  to  have  l  >_en 
fill’d  up  inlenfibly  with  a  Mat¬ 
ter  lfluing  out  of  the  Sunace 
of  the  Rock  ;  and  which  even 
ifTued  with  greater  Abundance 
than  was  nectilary  for  filling 
the  Cavity. 

The  Wound  of  the  Knife  is 
heal’d  up  after  the  fame  Man¬ 
ner  as  the  Fracfuie  of  a  kcken 
Bone  is  confolidated  bv  a  Cal¬ 
lus,  form’d  of  the  t*xt»*avaiated 
nutritious  juice,  which  riles 
above  the  Surface  of  :he  Bone  ; 
and  this  Refemblance  is  he 
more  proper,  the  Matter  of 
the  Letters  being  found  whitifh, 
when  the  Rock  it  felf  was 
greyiHi, 

Something  very  like  this  is 
found  in  the  Barks  of  Trees, 
in  which  Letters  have  been  cut 
with  a  Knife. 

Mr.  Journefort  fupports  his 
Opinion  by  fimilar  Callus,  ap- 
arently  form’d  in  ieveral  other 
tones,  w7hich  re  -  unite  them 
after  they  have  been  broken  by 
Accident. 

From  thefe  Obfcrvations  it 
follows,  that  there  are  Stones 
which  grow  in  the  Quarries, 
and  conlequently  that  they  are 
fed,  and  that  the  lame  Juice 
that  nourifhes  them,  ferves  to 
re-unite  their  Parts,  when 
broken 
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broken,  juft  as  in  the  Bones  of 
Animals,  and  Branches  of  Trees 
when  kept  up  by  Bandages  $ 
and  in  fine,  that  they  do  vege¬ 
tate  : 

I f  fo,  there  is  no  Room  to 
doubt,  but  that  they  are  orga¬ 
niz'd,  or  that  they  draw  their 
nutritious  Juice  from  the  Earth. 

This  Juice  muft  be  firft  fil¬ 
trated  and  prepar’d  in  their 
Surface  5  which  may  here  be 
accounted  as  a  kind  of  Bark  ; 
and  hence  it  muft  be  convey’d 
to  all  the  other  Parts. 

It  is  highly  probable  that 
the  Juice  which  fill’d  the  Ca¬ 
vities  of  the  Letters,  was 
brought  thither  from  the  Bot¬ 
tom  of  the  Roots  of  the  Rock ; 
nor  is  there  any  more  Difficulty 
m  conceiving  this,  then  in  com¬ 
prehending  how  the  Sap 
ihould  pafs  from  the  Roots  of 
our  largeft  Oaks  to  the  very 
Extremity  of  the  higheft  Bran¬ 
ches. 

It  muft  indeed  be  own’d, 
that  the  Heart  of  thefe  Trees 
is  extremely  hard  •  and  yet 
thole  of  Srafile ,  &c.  call’d  Iron 
Wood,  Ebony,  are  much 
harder. 

Coral  is  as  hard  in  the  Sea 
as  out  of  it ^  and  Sea-Mufh- 
rooms,  which  all  Perfons  al¬ 
low  to  grow,  are  real  Stones, 
and  fo,like  the  common  Stones, 
are  us’d  in  America  in  making 
Lime  of. 

It  was  never  doubted  but 
that  Shells  grew  by  Means  of  a 
nutritious  Juice  $  and  yet  this 
Juice  is  convey’d  along  the 
narrow  Canals  of  thefe  very 
hard  Bodies,  as  well  as  thole 
of  Plants,  which  are  not  near 
fo  hard. 
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So  that  it  muft  be  allow’d 
that  fome  Stones  do  vegetate 
and  grow  like  Plants.  Neither 
is  this  all  •  but  there  is  great 
Probability  that  they  are  gene¬ 
rated  in  the  fame  Manner  •  at 
leaft,  there  is  Abundance  of 
Stones,  the  Generation  of  which 
is  inconceivable,  except  they 
be  fuppos’d  to  come  from  a 
kind  ot  Seed,  in  which  the  or- 
gamcal  Parts  of  the  Stones  are 
wrapt  in,  as  little  as  thofe  of 
the  largeft  Plants  are  in  their 
Grains. 

The  Stones  call’d  Cornu  Am - 
moris,  Lapis Judaicus,  Aftroitcs  $ 
thofe  of  Cologne  and  Florence, 
the  ieveral  Kinds  of  \ Pyrites , 
and  a  great  Number  of  others* 
fuppofe  their  Ieveral  Seeds*  as* 
Mufhrooms  ,  Truffles  ,  and 
Modes  of  various  Kinds,  whole 
Seeds  were  never  yet  difco- 
vered. 

How  Ihould  the  Cornu  Am - 
monis,  which  is  conftantly  in 
the  Figure  of  a  Volute,  be 
form’d  without  a  Seed,  contain¬ 
ing  that  fame  Structure  in  little  ? 
where  are  the  Moulds  in 
which  they  were  form’d?  and 
who  moulded  them  lo  artfully? 
fo  far  is  it  from  being  fo,  that 
thefe  Stones  are  found  in  the 
Earth,  like  common  Flints,  nor 
have  any  Thing  like  Mould 
been  ever  di (covered. 

Mr.  Tournefort  examin’d  the 
Ieveral  Kinds  of  Stones  above- 
mention'd,  and  finds  them.un- 
der  the  fame  Neceffity  of  Seed. 
Again  as  to  the  immenfe  Quan¬ 
tity  of  Flints,  wherewith  the 
Crau  of  Arles  is  covered,  is  a 
fhovig  Argument  in  Behalf  of 
this  Theory. 
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The  Country  there  for  2 0 
Miles  round,  is  full  of  round 
Flints  5  which  are  ltill  found  in 
equal  Abundance,  to  what 
Depth  foever  you  dig. 

M.  T'ournefort  obierves,  that 
among  the  Seeds  of  Stones, 
there  are  fome  which  don’t 
only  grow  foft  by  the  Juices  of 
the  Earth  ;  but  alfo  become 
liquid. 

Thele  then,  if  they  pene¬ 
trate  the  Pores  of  certain  Bo¬ 
dies,  grow  hard,  petrify  and 
a  flume  the  Figure  or  Impref- 
fion  of  the  Body ;  thus  thofe 
that  are  call’d  Pe&inetes,  Con¬ 
chy  tes ,  Ofracites ,  are  real 

Stones,  the  Liquid  Seeds  of 
which  have  infinuated  into  the 
Cavities  of  the  Shells,  call’d 
Pecien,  Concha,  15 c. 

On  the  Contrary,  if  thefe 
liquid  Seeds  fall  on  Flints,  on 
Shells,  Sand,  ifc.  they  inclofe 
thofe  fevcral  Bodies,  and  fixing 
between  them ,  form  a  kind 
of  Cement,  which  yet  grows 
like  other  Stones. 

It  is  highly  probable,  that 
fuch  Rocks  as  are  only  an  Af- 
femblage  of  mafticated  Flints, 
have  been  form'd  by  3.  Num¬ 
ber  of  thofe  liquid  Seeds;  in 
like  Manner  as  the  Quarries 
full  of  Shells,  unlefs  the  Rocks 
have  inverted  thefe  Bodies  in 
their  Growth. 

He  likewife  adds,  that  there 
are  Seeds  of  real  Stones,  in¬ 
clos’d  in  the  Spawn  of  certain 
Shell-Fifh;  as  well  as  that 
hard  lolid  Matter,  deftin’d  to 
the  forming  of  their  Shells. 

There  is  a  particular  kind 
qf  Shell-Filh,  call’d  cPholas, 
which  is  never  found  any  where 


but  in  the  Cavity  of  Flints, 
which  are  always  found  exactly 
fitted  to  receive  them. 

Now  it  is  highly  improbable 
that  the  Fifh  mould  come  and 
dig  fuch  a  Niche  ro  fpawn  in; 
it  is  much  more  likely  that  the 
Stones  they  are  found  inclos’d 
in,  were  at  firft  foft,  and  that 
the  Matter  they  are  form’d  of, 
was  originally  Lund  in  the 
Spawn,  in  like  Manner  as  the 
Matter  which  form’d  the  Egg- 
Shell,  is  really  found  in  the 
Seed  thereof. 

From  the  Whole  he  con¬ 
cludes,  that  the  Seed  of  Stones, 
and  even  of  Metals,  is  a  kind 
of  Dull  which  probably  fails 
from  them ,  while  they  are 
alive,  i.  e.  while  they  continue 
to  vegetate,  as  above. 

This  Dull  may  be  compar'd 
to  the  Seeds  of  fevcral  Plants, 
as  thofe  of  Ferns,  Capillaries , 
MoJJes,  Truffles,  and  the  like, 
which  no  Microfcope  ever  yet 
difeovered,  altho’  their  Exis¬ 
tence  is  not  at  ;ill  doubted. 

Probably  Flints  and  Pebbles 
are  among  Stones,  what  Truf¬ 
fles  are  among  Plants.  Pliny 
aflures  us,  that  cf he  op  hr  aft  us, 
believ’d  that  Stones  pro¬ 
duc’d  Stones;  fo  that  this  Opi¬ 
nion  does  not  leem  improbable. 

M.  Geoffry  accounts  for  the 
Origin  and  Formation  of  Stones, 
after  another  Manner. 

He  lays  it  down  as  a  Princi¬ 
ple,  that  all  Stones  without 
Exception,  have  been  fluid ; 
or  at  leaft  a  foft  Paile  now  dry’d 
and  harden’d  ;  wirnels  the 
Stones,  wherein  foreign  Bodies 
are  found  ;  alfo  figured  Srones, 

As 


^  As  to  the  Kinds  of  Stones ,  ccrs  have  own’d,  that  the  fame 
They  are  various,  as  Marble,  Sort  of  Stone,  taken  out  of 
Fire-Stone,  ‘Purbeck- Stone,  Rag-  the  fame  Quarry,  if  dug  at 
Stone,  Alab after,  Free-Stone,  one  Scafon,  will  moulder  away 
and  Common-Stone.  All  whicl^  in  a  very  few  W  inters,  whereas 
have  been  already  treated  on  in  being  dug  at  another  Seafon 
their  proper  Places,  Alphabeti-  it  will  brave  the  Weather  for 
ca%.  >  very  many  Years,  not  to  fay 

As  for  Free-Stone,  there  is  a  Ages  5  and  again,  as  there  is 
Sort  of  Stone  commonly  dug  iome  Sort  of  Stone  that  will 
in  the  Penmfula  of  ‘Portland,  decay  in  a  few'  Years,  fo  on  the 
in  Fjorfetftjirc ,  and  commonly  contrary  there  are  others  which 
known  by  the  Name  of  Free-  will  not  attain  to  their  full 
Stone,  which  is  much  us’d  in  hardnefs  in  50  or  40  Years,  or 
Building,  it  oeing  much  fofter  a  much  longer  time, 
and  whiter  than  Purbeck-Stone,  A  certain  Author  fays,  that 
and  is  ufually  rais’d  out  of  the  there  are  in  lome  Places,  Quar- 
Quarries  in  bigger  Blocks  than  ries  of  folid  and  ufeful  Sionc 
Purbeck-Stone.  which  is  employ’d  about  fome 

Some  Authois  call  thisTW-  ftately  Buildings,  which  is  of 
land-Stone,  Free-Stone ,  though  fuch  a  Nature,  that  tho’  being 
there  is  a  Sort  of  Stone  found  dug  at  a  certain  Seaion  of  the 
i:i  Oxfordshire,  which  is  call’d  Year,  it  proves  good  and  dura- 
B :  c  t- Stone,  and  Rigate-S tone  ble,  yet  being  employ’d  at  a 
or  Fire- Stone,  is  by  (omc  Au-  wrong  time,  it  makes  but  rui- 
thors  call’d  Free-Stone.  nous  Buildings,  as  has  been 

Common -Stone  needs  no  De-  found  by  fad  Experience, 
feription,  it  being  that  which  As  to  the  Method  of  drawintr 
is  commonly  us’d  and  found  Stones,  i.  e.  getting  them  out  of 
almoll  every  where;  and  of  the  Quarry.  See  Cft/arry. 
which  I  lhall  principally  treat  A  Load  of  Stone  how  much-] 
here.  2  5  Foot  of  Stone  are  reckon’d 

to  the  Load  Superficial  Mea- 
Of  the  Nature  of  Stones.  fure,  not  25  folid  Feet;  but 

meafured  upon  the  Face  of  the 
The  Honourable  Mr.  Boyle,  Stone, 
tells  us  he  could  eafily  fhew,  To  underftand  this  Matter 
that  Ways  (hitherto  unus’d)  the  more  clearly,  it  is  to  be 
might  be  found  cut  (as  he  has  obferv’d,  that  every  fquared 
partly  try’d)  to  examine  the  Stone  has  fix  Plains  or  Sides, 
Nature  and  Goounefs  of  Mar -  viz.  the  upper  and  under  Bed, 
ble,  Alabafter,  and  other  Stones,  the  Face  and  the  Back,  ajid 
That  a  competent  Know-  the  two  Heads  or  Ends, 
ledge  of  the  Sap  that  is  to  be  Of  thele  fix  Planes,  thofc 
found  in  Stones,  employ’d  in  two  oppofite  ones,  that  arc  the 
Building,  is  of  fo  great  Impor-  cleaving  Way  of  the  Stone 
tancc,  that  ■experienc’d  Artiii-  (and  which  in  the  Quarry  lav 

pavaN 
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parallel  to  the  Horizon,)  are 
call’d  the  Beds-,  and  of  the  belt 
of  the  four  Planes  that  are  per¬ 
pendicular  tothele  (and  confe- 
quently  are  the  breaking  Way 
of  the  Stone,)  they  make  the 
Pace  and  the  Plane  oppolite  to 
the  Face  ('which  commonly 
goes  rough,  as  it  comes  from 
the  Quarry)  they  call  the  Back 
of  a  Stone  3  and  the  other  two 
perpendicularPlanes,  are  call’d 
the  Heads  or  Ends. 

ST be  Quantity  of  a  Chord  of 
<SV0tf6\s.]lnfome  Places  of  Kent, 
Stones  are  iold  by  the  Chord, 
confiding  of  27  folid  Feet,  viz. 
three  Feet  long,  three  broad, 
and  three  high. 

Hove  much  Walling  a  Load 
cf  Stones  will  do.]  A  Load  of 
Stones  will  wall  hut  about  20 
Peet  of  18  Inch  Wall,  which 
is  accounted  a  Medium  be¬ 
tween  what  fome  fay,  fpeaking 
of  the  two  Extremes,  15  and 

^  Soft  Stones ,  hove  they  are 
wrought  fmooth. ]  Some  Stones 
are  too  loft  to  bear  a  good 
Edge  5  fo  that  when  they  arc 
fcapt  and  wrought  fmooth, 
their  Edges  crumble  off,  and 
therefore  (  in  this  Cafe  )  to 
make  them  imooth,  they  pro¬ 
ceed  thus :  After  they  are  fcap- 
ted,  they  have  an  old  Card 
(Tuch  as  Wool  is  carded  with ) 
and  with  it  they  work  out  the 
Strokes  of  the  Ax  $  then  bring 
it  to  a  better  liking,  by  rub¬ 
bing  it  with  a  Piece  of  the 
fame  Stone. 

5 the  ‘Price  for  drawing  and 
carryingStonesy  is  for  the  draw¬ 
ing,  about  3  s.  the  Load  5  and 
carrying  (if  it  be  not  above  half 
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a  Mile,)  2  s.  Some  fay  they 
have  drawn  ihem  for  9  d.  the 
Load, when  they  lay  almoft  level 
with  the  Ground,  and  requir’d 
but  little  uncoping. 

As  to  the  Price  of  fcapting 
Stones .]  Some  reckon  5  s.  the 
100  Foot,  this  they  fay,  is  Jour¬ 
ney-man’s  Wages,  out  of  which 
the  Mailer  has  but  a  fmall  Pro¬ 
fit  :  50  Foot  is  reck  o’d  a  Days 
W  ork,  tho’  tome  will  do  60  in 
a  .Day,  fupcrficial  ''leafure^ 
and  they  recicon  only  ~e  Face 
of  the  Stone,  the’  th  fcapt 
five  Sides  to  each  Stc  viz . 
a  Face,  two  Beck''  andtwc  in ds9 
fo  the  Back  goes  rough  as  it 
comes  out  of  the  Quarry.  But 
in  fcapting  (if  ihey  can  conve¬ 
niently,)  they  chide  that  for  the 
Face  of  the  Stone  which  will 
be  moll  for  their  Advantage. 

Of  the  Meafuring  of  Stone 
W  rork.~\  Mafons  in  fome  Parts  of 
SuJfeXy  have  a  Cuflom  to  mea- 
fure  their  Stone  Work  thus  3 
they  apply  one  End  of  a  Line 
to  the  Top  of  the  Copeing,  and 
fo  carry  it  along  the  Slant  of 
the  Copeing,  and  prels  it  under 
the  Toothing  (if  there  be  any ) 
and  from  thence  they  carry  it 
to  the  Water  or  Ground  Ta¬ 
ble  (if  there  be  any  fuch  in  the 
Wall,)  where  they  prefs  it  in 
likewile,  and  then  they  carry 
it  over  the  Table  to  the  Bot¬ 
tom  of  the  Foundation 5  and 
this  Dimenfion  thus  taken,  they 
account  for  the  Height,  whicri 
multiply’d  into  the  Length, 
gives  the  Content. 

STORIES.  Says  M.LeC/erc 
in  a  publick  Place  intended 
for  the  Magnificence,  as  w7ell  as 
Convenience  of  U  City,  the 
Buildings 
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Buildings  cannot  be  too  ftatelyf 
now  as  nothing  carries  more 
State  with  it,  than  one  grand 
Order,  this  is  what  mull  be 
thought  on  in  the  firlt  Place  : 
however  as  Conveniency  on 
this  Occafion  is  to  be  infepara- 
ble  from  Magnificence,  I  think 
two  Stories  may  be  allow’d  in 
the  Height  of  diis  one  Order; 
ard  '.f  the  whole  be  rais'd  on 
a  Rufiic  Order,  ’twill  be  a  great 
Addition  to  the  Beauty  of  the 
Ordonnarce. 

0  °r  this  grand  Order,  one 
ma>  aife  a  Balluftrade,  to 
make  it  terminate  more  agree¬ 
ably  and  m  conceal  in  jome 
Meafnrc  ihe  Roof,  which  is 
neve**  found  any  great  Orna¬ 
ment  to  a  beautiful  Building. 

tnfteadci  P  Hallers  one  might 
pi:  ;c  an  Ornament  of  infulate 
Columns  wPh  a  Corridore  or 
Gallery  behind;  which  would 
be  llill  infinitely  better. 

STOVE,  a  hot  Houfe  or 
Room. 

‘ Palladio  obferves  that  the 
Ancients  us’d  to  warm  their 
Rooms  by  certain  fecret  Pipes, 
which  came  thro’  the  Walls, 
conveying  Heat  to  feveral  Parts 
of  the  Houfe,  from  one  com¬ 
mon  Furnace.  Whether  this 
were  a  common  Cultom,  fays 
Sir  Henry  Wootton ,  or  a  Cuno- 
fity,  we  cannot  determine;  but 
it  was  certainly  both  for  Profit 
and  Ufe,  far  beyond  the  Ger¬ 
man  Ufe. 

STOVE,  a  Kitchen  Term, 
being  a  Sort  of  Furnace,  where 
they  drefs  Pottages,  and  where 
they  prepare  Ragoes.  It  is 
made  of  Brick-Work,  furni fil’d 
with  Chaffing  -  Difhes  above, 
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and  an  A fii-Pan  underneath. 

STOVES  in  Gardens,  arc 
Contrivances  for  preferving 
fuch  tender  Exotick  Plants, 
which  will  not  live  in  our  N<}r- 
thern  Climates,  without  artifi¬ 
cial  Warmth  in  Winter.  Thefe 
are  chiefly  of  two  Sorts,  call’d 
Dry-Stoves  and  Bark-Stoves. 

A  Dry  Stove  is  lb  contriv’d, 
that  the  Flues  through  which 
the  Smoke  pafies,  are  either 
carried  under  the  Pavement 
of  the  Floor,  or  elfe  are  erec¬ 
ted  in  the  back  Part  of  the 
Houfe,  over  each  other,  like 
Steps. 

This  Stove  may  either  be 
built  with  upright  and  Hoping 
Glafles  at  the  Top,  in  the 
fame  Manner  as  in  the  Bark- 
Stove,  or  elfe  the  Front  Glafles 
which  fliould  run  from  the 
Floor  to  the  Ceiling,  may  be 
laid  Hoping  to  an  Angle  of  45 
Degrees,  the  better  to  admit 
the  Rays  of  the  Sun  in  Spring 
and  Autumn . 

The  latter  Method  has  been 
chiefly  followed  by  moft  Per- 
fons  who  have  built  tfieie  Sorts 
ot  Stoves;  but  a  very  inge¬ 
nious  Author  fays,  that  were 
he  to  have  the  Contrivance  of 
a  Stove  of  this  Kind,  he  would 
have  it  built  after  the  Model 
of  the  Bark-Stove,  with  up¬ 
right  Glafles  in  the  Front,  and 
Hoping  Glafles  over  them,  be- 
caufe  this  will  more  eafilv  ad¬ 
mit  the  Sun,  at  all  the  different 
Seafons ;  for  in  Summer ,  when 
the  Sun  is  high,  the  Top  Glal- 
fes  will  admit  the  Rays  to 
ihine*  almoit  all  over  the 
Houle;  and  in  Winter ,  when 
the  Sun  is  low,  the  Front  Glaf- 
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fcs  will  admit  its  Rays  -  where¬ 
as  when  the  Glaffes  are  laid  to 
any  Declivity  in  one  Dire&ion, 
the  Rays  of  the  Sun  will  not 
fall  direftly  thereon  above  a 
Fortnight  in  Autumn  ;  and  a- 
bout  the  lame  time  in  the 
Spring,  and  during  the  other 
Parts  of  the  Year,  they  will 
fall  obliquely  thereon  5  and  in 
Summer ,  when  the  Sun  is  high, 
the  Rays  will  not  reach  above 
five  or  fix  Feet  from  the  Giaf- 
fes. 

And  fo  the  Plants  plac’d  to¬ 
wards  the  back  Part  of  the 
Houfe,  will  not  thrive  in  the 
Summer  Seafon  for  want  of 
Air,  whereas  when  they  are 
Hoping  Glaffes  at  the  Top, 
which  run  within  four  Feet  of 
the  Back  of  the  Houfe,  thefie 
by  being  drawn  down  in  hot 
V\  eather,  will  let  in  perpen¬ 
dicular  Air  to  all  the  Plants 5 
and  of  what  Service  this  is  to 
all  the  Plants,  few  are  ignorant 
who  have  made  Obfervations 
on  the  Growth  of  Plants  in  a 
Stove.  For  when  Plants  are 
plac’d  under  Covert  of  a  Ceil¬ 
ing,  they  always  turn  them- 
felves  towards  the  Air  and 
Light,  and  by  that  Means  de¬ 
viate  from  their  erect  Direc¬ 
tion,  and  grow  crooked ;  and 
if  you  turn  them  every  Week, 
in  Order  to  preferve  their  erebt 
Pofture,  they  will  neverrhelefs 
grow  weak,  and  look  pale  and 
fickly. 

As  to  the  further  Contrivance 
of  this  Sort  of  cjOry  Stove ,  the 
Temper  of  the  Pl'ace  ought  to 
be  confidered,  whether  the  Si¬ 
tuation  be  dry  or  wet 5  if  it  be 
dry,  then  the  Floor  need  not 


be  rais’d  above  two  Feet  above 
the  level  of  the  Ground  3  but 
if  it  be  wet,  let  it  be  rais’d 
three  Feet,  becaufe  as  the 
Flues  are  to  be  carried  under 
the  Floor,  fo  when  they  are 
made  under,  or  dole  upon  the 
Surface  of  the  Ground,  they 
will  raile  a  Damp  neither  will 
they  draw  fo  well,  as  when 
they  are  more  elevated. 

The  Furnace  of  this  Stove 
may  be  plac’d  enher  at  the 
back  Part  of  the  Houfe,  or  at 
one  End,  according  as  the  Con- 
venicy  of  the  Building  does 
permit. 

This  alfo  muff  be  made  ac¬ 
cording  to  the  Fuel  intended 
to  be  burnt,  which  if  for  Coals 
or  Wood,  may  be  made  accord¬ 
ing  to  the  common  Method 
for  Coppers,  bur  only  much 
larger,  becaufe  as  the  Fire  is  to 
be  continued  in  the  Night 

chiefly,  lb  if  there  is  not  Room 
to  contain  a  fufficient  Quantity 
ot  Fuel,  it  will  require  the 
Trouble  of  attending  the  Fire 
in  the  Night,  which,  if  ne<*- 

ledcd,  would  be  of  dange¬ 

rous  Confequence  to  the  Plants. 

But  if  the  Fuel  intended  to 
be  burnt,  be  Turf-  then  the 
Contrivance  of  the  Furnace, 
may  be  the  fame  as  for  the 
jBark  Stove . 

The  Flues  of  this  Stove 

fliould  be  turn’d  in  Angles, 
after  the  following  Manner, 
AAAAAA.A,  which  will  caufe 
them  to  draw  better  than  if 
they  were  ftrait,  and  by  being 
difpos’d  in  this  Method,  they 
will  reach  from  the  Back  to  the 
Front  of  the  Houfe. 

They  flhould  not  be  lefs  in 

Depth 


Depth  than  18  Inches,  and  very 
near  the  lame  in  Width,  which 
will  prevent  them  from  being 
foon  choak’d  up  with  Soot. 

The  Spaces  between  the 
Flues  ihould  be  filTd  up  with 
either  dry  Brick,  Rubbifh, 
Lime  or  Sand,  from  which  but 
little  Moifturc  can  arife;  and 
the  Flues  ihould  be  clofely 
plallered  with  Loam  both  with¬ 
in  and  without,  and  the  upper 
Part  o!  them  covered  with  a 
coarle  Cloth  under  the  Floor, 
to  hinder  the  Smoke  from  get¬ 
ting  into  the  Houfe. 

W  hen  the  Flue  is  carried 
from  the  Furnace  to  the  End 
of  the  Houfe,  it  may  be  re¬ 
turn’d  in  the  Back,  above  the 
Floor,  in  a  ltrait  Line,  which 
may  be  contriv’d  to  appear  like 
a  Step  or  two  5  by  which  Means 
the  Smoke  will  be  continued 
in  the  Houfe,  until  all  its  Heat 
isfpent:  which  will  warm  the 
Air  of  the  Houfe  the  better. 

The  Chimneys  thro’  which 
the  Smoke  is  to  pafs,  may  be 
either  at  both  Ends,  or  in  the 
middle, carried  up  in  theThick- 
nefs  of  the  Brickwork  of  the 
Walls,  fo  as  not  to  appear  in 
Sight. 

The  Flues  Ihould  be  firft 
cover’d  either  with  Iron  Plates 
or  broad  Tiles,  and  then  a  Bed 
of  Sand  over  them,  about  two 
Inches  thick,  upon  which  the 
plain  Tiles  ihould  be  laid,  to 
correfpond  with  the  Reft  of 
the  Floor. 

This  Thicknefs  of  Cover 
will  be  full  enough  to  hinder 
the  too  fudden  Rife  of  the 
Heat  from  the  Flues. 

But  if  the  Furnace  is  plac’d 
Vol.  IF 


under  the  Floor,  the  Thicknefs 
of  Sand  between  the  Iron  Plato 
which  covers  it  and  the  floor, 
ought  not  to  be  lefs  than  tour 
Inches-  wherefore  the  Botiom 
of  the  Furnace  ought  to  be 
funk  lower ;  and  if  the  Flues 
are  laid  a  little  riling  from  the 
Fire-Place  to  the  End  of  the 
Houfe,  it  will  be  a  Means  to 
make  them  draw  the  better; 
but  this  Rife  mull  be  allow  d 
in  placing  them  lower  under 
the  Floor,  next  the  Fire,  be- 
caufe  if  the  Floor  be  not  laid 
perfectly  level,  it  would  appear 
unlightiy. 

'Bark  Stoves  are  fuch  as  have 
a  large  Pit,  pretty  rear  the 
Length  of  the  Hou.e  three 
Feet  in  Depth,  and  lix  or  fe- 
ven  in  Breadth,  according  as 
the  Houfe  is  in  Breadth. 

This  Pit  is  to  be  fill'd  with 
frefh  banner's  Bark ,  to  make 
a  hot  Bed,  and  in  this  Bed,  the 
Pots  of  the  moft  tender  Exotic 
Trees  and  herbacious  Plants 
are  to  be  plung’d. 

The  Dimenhon  of  this  Stove 
ihould  be  in  Proportion  to  the 
Number  of  Plants  that  are  to 
be  plac’d  in  it*  but  as  to  the 
Length  it  Ihould  not  exceed 
40  Feet,  except  it  have  two 
Fire  Places,  in  which  Cafe  it 
would  be  proper  to  make  a 
Partition  of  Glals  in  the  mid¬ 
dle,  and  alfo  two  Tan-Pits, 
that  there  may  be  two  different 
Hears  for  Plants  of  different 
Climates,  which  would  be  of 
great  Advantage  to  the  Plants, 
becaufe  they  may  have  the  Air 
in  each  Divifion  ihifted,  by 
Hiding  the  Glafles  of  the  Par¬ 
titions,  or  by  opening  the  Glafs 
T  ~  .  Door, 


Door,  which  fhould  be  made 
between  every  Divifion,  altho’ 
there  fhould  be  three  or  more 
Divifions  in  the  Range,  and 
this  Door  would  alfo  be  an  eafy 
Paflage  from  one  Diviiion  to 
another. 

This  Stove  ought  to  be  rais’d 
above  the  Level  of  the  Ground 
proportionally  to  the  Drienefs 
of  the  Place,  and  the  whole 
fhould  be  built  on  the  Top  of 
the  Ground,  if  the  Situation 
be  mcift}  fo  that  the  Brick¬ 
work  in  Front,  mutt  be  rais'd 
three  Feet  above  the  Surface, 
which  is  the  full  Depth  of  the 
Bark-Bed  •  by  which  Means 
none  of  the  Bark  will  be  in 
Danger  of  lying  in  the  W  ater. 

But  on  the '  other  Hand,  if 
the  Soil  be  dry,  the  Brick¬ 
work  in  Front,  need  not  be 
more  than  one  Foot  above 
Ground,  and  the  Pit  may  be 
funk  two  Feet  below  the  Sur¬ 
face. 

Upon  the  Top  of  this  Brick¬ 
work,  in  Front,  muft  be  laid 
the  Plate  of  Timber,  into 
which  the  wooden  W  ork  of  the 
Frame  is  to  be  fattened,  and 
the  upright  Timbers  in  Front, 
fhould  be  plac’d  four  Feet 
afunder,  or  iomewhat  more, 
which  is  the  Proportion  of  the 
Glafs  Doors  or  Safhes. 

Thefe  ought  to  be  about  flx 
Feet  and  a  half,  or  feven  Feet 
in  Length,  and  plac’d  upright* 
but  from  the  Top  of  thefe 
fhould  be  fiopmg  Giafles,  which 
fhould  reach  within  three  Feet 
of  the  Back  of  the  Stove, 
where  there  is  to  be  a  ttrong 
Crown-Piece  of  Timber  plac’d, 
in  which  is  to  be  a  Groove 


made  for  the  GlafTes  to  Aide 
in. 

The  Wrall  in  the  Back  of 
the  Stove,  fhould  be  a  Brick 
and  half  thick,  and  carried  up 
about  nine  Feet  above  the  Sur¬ 
face  of  the  Bark  -  Bed :  and 
from  the  Top  of  this  Wall, 
tnere  fhould  be  a  Hoping  Roof 
to  the  Crown  Piece  m  which 
the  G lattes  Aide. 

1  his  Crown  Piece  fhould  be 
in  Height  about  Feet  from 
the  Surface  of  the  Bark-Bed 
or  Floor,  which  will  give  a 
Declivity  to  the  hoping  Glaf- 
fes,  iufficient  to  carry  off  the 
Wet,  and  be  high  enough  to 
contain  many  tall  Plants.  The 
back  Roof  of  this,  may  be  ci¬ 
ther  covered  with  Lead,  Aatcd 
or  tiled. 

In  the  Front  of  the  Houle 
there  ought  to  be  a  W  alk  about 
a  Foot  and  half  or  better  wide, 
for  the  Conveniency  of  walking, 
and  next  to  this  fhould  the 
Bark  -  Bed  be  plac’d,  which 
fhould  be  proportionable  in 
Width  to  the  Breadth  of  the 
Houfe :  as  if  the  Houle  be  iz 
Feet  wide,  the  Pit  may  be  7 
Feet  wide  •  behind  which  there 
fhould  be  a  W  alk  of  a  Foot 
and  half,  for  a  Paflage  for  wa¬ 
tering  the  Plants  in  the  Pit  • 
and  then  there  will  be  about 
22  Inches  vacant  next  the  back 
Wall,  for  erefting  the  Flues, 
which  mutt  all  be  rais’d  above 
t|lc  .  Top  of  the  Bark-Bed^ 
thclc  Flues  ought  to  be  16  In¬ 
ches  broad  li/the  Clear,  that 
they  may  not  be  too  loon  flopp’d 
with  the  Soot ;  and  the  lower 
Flue  into  which  the  Smoke 
firlt  enters  from  the  Fire, 
fhould 
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fhould  he  two  Feet  deep  in  the 
Clear,  and  this  may  be  covered 
either  with  call  Iron  Plates  or 
broad  Tiles;  o\er  this  the  fc- 
oond  Flue  mu  ft  be  returned 
back  again,  which  may  be  a 
Foot  and  an  half  deep,  and  co¬ 
vered  on  the  Top,  as  before, 
and  fo  in  like  Manner,  the 
Flues  may  be  return’d  over 
each  other  three  or  four  times, 
that:  the  Heat  may  be  lpent 
before  the  Smoke  pa  lies  oBv 
The  Thicknefs  of  the  Wall 
in  the  Front  of  thefe  Flues, 
need  not  be  more  than  four 
Inches;  but  mull  be  well  joint¬ 
ed  with  Mortar,  and  plaitcred 
with  in  fide  to  hinder  the  Smoke 
from  getting  into  the  Hcufe ; 
and  theOutiide  ihould  be  fac’d 
wnth  Mortar,  and  cover’d  with 
a  c carle  Cloth,  to  keep  the 
Morrar  from  cracking;  as  is 
practis’d  in  letting  up  Coppers. 

it  this  be  perform’d  care¬ 
fully,  there  will  be  no  Danger 
of  the  Smoke  getting  into  the 
Houle,  which  cannot  he  too 
carefully  avoided ;  for  nothing 
is  more  often  five  to  Plants  than 
Smoke,  which  will  caufe  them 
to  drop  their  Leaves,  and  if  it 
continue  long  in  the  Houfc, 
will  deftrov  them  utterly. 

The  Fire  Place  may  be 
made  either  in  the  middle,  or 
at  cne  End,  according  as  Con- 
ver.iercy  will  pciinir,  but 
wherever  it  is  plac’d,  it  fhould 
have  a  Shed  over  it,  and  not 
be  exjos'd  to  the  open  Air; 
for  if  the  \\  ir.d  has  Full  In- 
grefs  to  it,  it  will  be  impoiTible 
to  make  the  Fire  burn  equally, 
and  it  will  a  lib  be  trcublefome 
-o  attend  the  Fire  in  wet  W  ea- 
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ther,  where  it  is  expos’d  to 
Rain. 

The  Contrivance  of  the  Fur¬ 
nace,  ought  to  be  according  to 
the  Fuel  intended  to  be  burned 
in  it;  but  Turf  being  the  belt 
Fireing  for  Stoves,  where  it 
can  be  had,  becaufe  it  burns 
more  moderately  than  any  other 
Sort  of  Fuel,  and  fb  requires 
leder  Attendance,  fo  I  i hall 
dticribe  a  proper  Sort  of  Fur¬ 
nace  for  that  Purpofc. 

The  whole  of  this  Furnace 
ought  to  be  erected  within 
the  Houfc,  which  will  be  a 
great  Addition  to  the  Hear, 
and  the  Front  \\  all  on  the  out- 
kde  of  the  Fire  Place,  next 
the  Shed,  ought  to  be  two 
Bricks  thick,  the  better  to  pre¬ 
vent  the  Heat  from  coming 
our  that  Way. 

The  Door  of  the  Furnace 
at  which  the  f  uel  is  put  m, 
mu  ft  be  asfmalhas  conveniently 
may  be,  to  admit  of  Fuel ;  and 
this  Door  ihould  be  plac’d 
near  the  upper  Part  of  the 
Furnace,  and  made  to  (hut  as 
clofc  us  pofTiblc,  fo  that  but 
little  of  the  Heat  may  pafs  off 
through  it. 

This  Furnace  fhould  be  in 
Depth  about  20  Inches,  and  as 
much  fquare  in  the  Bottom  * 
bur  may  be  flop’d  off  on  every 
Side,  io  as  to  be  two  Feet 
fquare  at  the  Top  ;  and  under 
this  Furnace,  fhould  be  a  Place 
for  the  Allies  to  fail  into,  in 
Depth  about  a  Foot,  and  of 
the  Width  of  the  Bottom  of 
the  Furnace. 

This  ihould  have  an  Iron 
Door,  to  fhut  as  clofe  as  pofli- 
b!e  ;  but  juft  over  the  All y 
T  a.  Hole, 
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Hole,  above  the  Bars  which 
fupport  the  Fuel,  ihould  be  a 
iquare  Hole  about  four  Inches 
wide,  to  let  in  Air  to  make  the 
Fire  burn  •  this  mud  alfo  have 
an  Iron  Frame  and  Door,  to 
fhut  dole,  when  the  Fire  is 
perfectly  lighted,  which  will 
make  the  Fuel  laft  the  longer, 
and  the  Heat  will  be  the  more 
moderate. 

The  Top  of  this  Furnace 
ought  to  be  nearly  equal  to  the 
Top  of  the  Bark-Bed,  that  the 
lowed:  Flue  may  be  above  the 
Fire,  fo  that  there  may  be  a 
greaterDraught  from  theSmoke, 
and  the  Furnace  muft  be  co¬ 
vered  with  a  large  Iron  Plate, 
clofely  cemented  to  the  Brick 
work,  to  prevent  the  Smoke 
from  getting  out. 

Alio  great  Care  is  to  be 
taken,  wherever  the  Fire  is 
plac  d,  that  it  be  not  too  near 
the  Bark-Bed  •  for  the  Heat  of 
the  Fire  will,  by  its  long  Con¬ 
tinuance,  dry  the  Bark,  fo  that 
it  will  lofe  its  Vertue,  and  be 
in  Danger  of  taking  Fire  5  to 
prevent  which,  it  will  be  the 
Deft  Way  to  continue  a  Hollow 
between  the  Brick-work  of  the 
Fire  and  that  of  the  Pft,  about 
the  W  idth  of  a  Foot  and  a  half, 
which  will  effectually  prevent 
any  Damage  that  might  other- 
wife  happen  from  the  Heat  of 
the  Fire. 

And  no  Wood-work  muft 
be  plac’d  any  where  near  the 
Flues  or  the  Fire  Place,  be- 
caufe  the  continual  Heat  of 
the  Stove  may  in  Time  dry  it 
fo  much  as  to  caule  it  to  take 
Fire,  which  cannot  be  too  care¬ 
fully  guarded  againft. 
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The  Entrance  into  this  Stove 
fhould  be  either  from  a  Green 
Houfe,  the  Dry  Stove,  or  elfe 
through  the  Shed,  where  the 
Fire  is  made,  becaufe  in  cold 
Weather,  the  Front  Glafles 
muft  not  be  opened. 

Fhe  Infide  of  the  Houle 
muft  be  clean  white-wafh’d, 
becaufe  the  whiter  the  back 
Part  of  the  Houfe  is,  the  bet¬ 
ter  it  will  refled  the  Light, 
which  is  of  great  Confequcnce 
to  Plants,  efpccially  in  Winter, 
when  you  <are  oblig’d  to  keep 
the  Stove  clean  Ihut  up. 

Over  the  Top-Hiding  Glaf- 
les,  there  fhould  either  be 
wooden  Shutters  or  Tarpawlins 
to  roll  down  over  them  in  bad 
Weather,  to  prevent  the  Wet 
from  getting  through  the  Glal- 
fes,  and  alfo  to  lecure  them 
from  being  broke  by  Storms  of 
Hail  j  and  thele  Outer-Cover¬ 
ings  will  be  ferviceable  to 
keep  out  the  Froft. 

STRAIT  [with  Brickky* 
m]  a  Term  us’d  for  half,  or 
more  or  lels  than  half  of  a 
Tile. 

T  hefe  are  ordinarily  us’d  at 
the  Gable  Ends,  where  they 
are  laid  at  every  other  Courfe, 
to  caufe  the  Tiles  to  break 
Joint  (as  they  phrafe  it)  that 
is  that  the  Joints  of  one  (Courfe) 
may  not  anfwer  exaftly  to  the 
Joints  of  the  next  Courie  ei¬ 
ther  above  or  below7  it. 

STRAIGHT  ARCH.  See 

Arch. 

STRETCHERS.  See  Arch 
STRUCTURE.  SecBnild* 

ing. 

STRIDE  [in  the  ancient  Ar¬ 
chitecture ]  arc  the  Lifts,  Fil¬ 
ler,* 


lets  or  Rays,  which  fcparate 
the  Stripes  or  Flutings  of  Co¬ 
lumns. 

STR1GES  [in  the  ancient 
Architecture]  are  what  in  the 
Modern  we  call  Flutings. 

They  are  thus  call’d,  as  fup- 
pos’d  to  have  been  originally 
intended  to  imitate  the  Folds 
or  Plaits  of  Women’s  Robes; 
which  are  by  the  Latins  call’d 
Strides. 

STUC  [in  Mafonry ]  is  a 
Compolition  of  Lime  and  Duft 
of  white  Marble,  pounded  to¬ 
gether  and  lifted  ;  of  which 
Figures  and  other  Ornaments 
in  Sculpture  are  made. 

STUFF  [with  Joiners,  Sfc.] 
the  Wood  they  work  on. 

STYLOBATE,  the  fame 
as  ‘Pedejtals. 

SUB-CONTRARY  Lofition 

[in  Geometry ]  is  when  two  fi- 
milar  Triangles  are  fo  plac’d 
as  to  have  one  common  Angle 
at  their  Vertex,  and  yet  their 
Sides  not  parallel. 

SUBDUCTION  [in  Arith- 
metick]  the  fame  ns  Subtraction. 

SUBDUPLEi£rt/7*0?  is  when 
any  Number  or  Quantity  is 
contain’d  in  another  twice,  thus 
3  is  faid  to  be  a  Subiuple  of 
6 ,  as  6  is  Duple  of  3. 

SUBSTRUCTION  [inBuil- 
ding]  See  Foundation. 

SUBTENSE  [in  Geometry ] 
is  a  Right  Line  oppofite  to  an 
Angle,  and  prefum’d  to  be 
drawn  between  the  two  Extre¬ 
mities  of  the  Arch,  which  mea- 
fures  that  Angle. 

SUMMER  [in  Architecture] 
is  a  large  Stone,  the  firft  that 
is  laid  over  Columns  and  Pila- 
iters  in  beginning,  to  make  a 


crofs^  Vault;  or  it  is  the  Stone 
which  being  laid  over  a  Pie- 
droit  or  Column,  is  hollowed, 
to  receive  the  firft  Haunce  of  a 
Plat-Band. 

SUMMER  [in  Carpentry ] 
is  a  large  Piece  of  Timber, 
which  being  fupported  on  two 
ftout  Peers  or  Polls,  ferves  as 
a  Lintel  to  a  Door,  Window, 
&c. 

There  are  alio  Summers  in 
various  Engines,  &c.  ferving  to 
lullain  the  Weight. 

SUMMER-HOUSE,  a  lit¬ 
tle  Edifice  erefted  at  the  Cor¬ 
ner  of  a  Garden,  and  contriv’d 
fo  as  to  let  in  Air  on  all  Sides; 
or  to  exclude  it,  as  you  find  it 
refreihing  or  inconvenient,  by 
having  Windows  or  Doors  plac’d 
accordingly. 

SUMMER-TREE,  a  Beam 
full  of  Mortoifes,  for  the  Ends 
ot  Joifts  to  lie  in.  See  Tdrefs 
Summers  and  Girders. 

SUMMET?  the  Vertex  or 

SUMMIT  5  Point  of  any 
Body,  as  of  a  Triangle,  a  Py¬ 
ramid,  a  Pediment, 
SUPERCIL1UM  [in  the  an' 
cient  Architecture]  the  upper- 
moll  Member  of  the  Cornice, 
call’d  by  the  Moderns  Corona , 
Crown  or  Larmier. 

It  is  alfo  us’d  for  a  fquare 
Member  under  the  upper  : Lore 
of  fome  Pedeftals.  Some  Au¬ 
thors  confound  it  with  the  Lore 
it  felf. 

SUPERFICIES  [in  Geome¬ 
try]  i.  e.  Surface,  a  Magnitude 
conlidered  as  having  two  Di- 
menfions;  or  extended  inLength 
and  Breadth;  but  withoutThick- 
nefs  or  Depth. 

In  Bodies  the  Superficies  is 
T  %  ’all 
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all  that  prefents  it  felf  to  the  rated  by  the  Morion  of  Points 
Eye.  io  are  Superficies  by  the  Mo- 

A  Superficies  is  chiefly’  con-  rion  of  Right  Lines, 
fidered  as  the  external  Parr  of  Lor  If  the  Right  Line 

a  Solid,  when  we  fpeak  of  a  A  B  be  fix'd  at  A,  as  on  a 
Surface  limply,  and  without  Centre,  and  the  Point  B  mov'd 
any  Regard  to  Body,  we  ufu-  to  C,  thence  to  D,  and  from 
ally  call  ir  Figure.  thence  to  E,  and  laflly  to  B, 

A  Rectilinear  Superfi-  it  will  by  its  Revolution  de 
cies,  is  that  comprehended  feribe  a  Superficies,  which  is 
between  Right  Lines.  call’d  a  Circle. 


A  Curvilinear  Superfi¬ 
cies,  is  that  comprehended 
between  Curve  Lines. 

A  i Plane  Superficies  is 
that  which  has  no  Inequality, 
but  lies  even  between  its  boun¬ 
dary  Lines. 

A  Concave  Superficies  is 
the  internal  Part  of  an  orbicu¬ 
lar  Body. 

A  Convex  Superficies  is 
the  exterior  Part  of  a  lpherical 
Body. 

The  Meafure  or  Quantity  of 
a  Superficies  or  Surface,  is 
call’d  the  Area  of  ir. 

The  finding  the  Meafure  or 
Area  of  a  Superficies  is  call'd 
the  Quadrature  of  it.. 

SUPER  FICIES  is  that  which 
hath  only  Longitude  and  Lati¬ 
tude, that  is  Length  and  Breadth 
without  Depth  orThicknefs. 
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A  C  Cx 

2.  If  the  R  g:  t  Line  A  D 
be  mov’d  along  ti  c  Line  A  C, 
until  A  C  is1  equal  to  A  D; 
that  is,  in  the  Pc.fi tion  C  E,  it 
will  by  irs  Motion  defaibc  a 
Geometrical  Scju are,  A  I>EC, 
and  if  continued  cn  to  I  G,  it 
will  generate  the  Parallelogram 
A  I)  F  G. 

.  SYMMETRY,  The  Rela¬ 
tion  or  Equality  in  the  Height, 
Length  and  Breadth  of  ‘the 
Parts  neceflarv  to  com  pole  a 
beautiful  Vs  hole. 

Vitruvius  makes  Sjmmetrv 
to  confifl  in  the  Union  and 
Conformity  of  Relation  of  the 
Members  of  a  W  ork  to  their 
whole,  and  of  each  of  the  fe- 
parate  Parts  to  the  Beauty  of 
the  intire  Work*  Regard  be¬ 
ing  had  to  foire  certain  Me;- 
Pure,  fo  that  the  Body  is  fram’d 
v  ith  Symmetry  by  the  Rda 
bon  the  Arm,  Elbow,  Hand, 
Fingers,  £5r.  have  to  each  o~ 
ther,  and  to  their  \Miole. 

SYMMETRY  [in  Archi¬ 
tecture  j 


As  Right  Lines  are  gene 
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teclure ]  is  call’d  uniform  Sym¬ 
metry  ^  and  is  that  where  Or- 
donnance  reigns  in  the  fame 
Manner  throughout  the  whole 
Pourtour. 

Refpetfhe  SYMMETRY  is 
that  wherein  the  oppofite  Sides 
are  equal  to  each  other. 


npABERN,  a  Cellar. 

1  TABLE  [in  Architec¬ 
ture]  is  a  imooth  i:  tuple  Mem¬ 
ber  or  Ornament  of  various 
Perms*  but  molt  ufually  in 
tha'  of  a  long  Square. 

A  P  of  El  in  *  fable,  is  that 
which  viands  out  from  the  Na¬ 
ked  or  the  Wall,  Pedeftal,  or 
other  Mat  er  it  adorns. 

Raked  fable ,  is  rhat  which 
is  hollow’d  in  the  Die  of  a  Pe- 
deilal,  or  elfe where,  as  is  u- 
iually  encompafs’d  with  a 
Moulding. 

Razed  fable  is  an  I  m  bo  fo¬ 
ment  in  a  Frontifpiecc  for  the 
putting  an  Infcription  or  other 
Ornament  in  Sculpture.  This 
is  what  M.  'Per rank  under- 
ilands  by  A  bacus  in  Vitruvius . 

Crown d  fable ,  that  which 
is  cover’d  with  a  Cornice,  and 
in  which  a  Baflfo  Relievo  is 
cut,  or  a  Piece  of  black  Mar¬ 
ble  incruftated  tor  an  Infcrip¬ 
tion. 

Rufticated  fable ,  that  which 
is  pick’d,  and  whofe  Surface 
feems  rough,  as  in  Grotto's,  &c. 

TABLE  [in  Perfpeflive ] 
is  a  Plain  Surface  fuppos’d  to 
be  tranfparcnt,  and  perpendi¬ 
cular  to  the  Horizon. 

It  is  always  imagin’d  to  be 
plac’d  at  a  certain  Diltance  be- 
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tween  the  Eye  and  the  Obje£l$, 
for  the  Objects  to  be  reprefen- 
ted  thereon,  by  Means  of  the 
vifual  Rays  palling  from  every 
Point  thereof,  thro’  the  Table 
to  the  Eye,  whence  it  is  call’d 
a  Perspective  Plane. 

TABLE  ofGlafs ,  See  Cafe 
of  Glafs. 

TABLES  or  PANNELS. 
The  Tables  in  the  Die  of 
the  Pedcdal,  ought  to  be 
equal  to  the  Width'  of  the  Co¬ 
lumn;  that  is  two  Modules: 
now  the  Width  of  the  Die  be¬ 
ing  two  Modules,  fays  M.  Le 
ClerCy  24  Minutes,  there  re¬ 
mains  12  Minutes  for  the  Width 
of  the  Lift  that  goes  round  it; 
tho'  towards  the  Bottom  it  muff 
be  fomewhat  wider,  and  may 
be  pretty  well  fix’d  at  1 5  Mi¬ 
nutes. 

When  thefe  Tables  are  of 
Marble,  he  chufes  rather  to 
have  them  fix’d  even  with  the 
Die.  However,  if  they  are  to 
be  funk  lower,  the  Inequality 
ought  not  ordinarily  to  exceed 
a  Minute  and  a  half;  in  which 
Cafe  they  fhould  have  a  Ba¬ 
guette.  cr  a  little  Talon  or  Ca- 
vetro  for  a  Border. 

In  thefe  Tables  are  fome- 
rimes  added  SaJJb  Relievo's 
which  may  be  of  Marble,  of 
Brafs,  or  even  of  Brals  gilt : 
but  fpccial  Care  mult  be  taken 
that  the  Relievo  never  projeft 
beyond  the  Naked  of  the  Die. 

The  Sculptor  therefore,  in 
this  Cafe,  muft  take  a  futficient 
Depth  fo.r  the  Ground  of  this 
Work,  and  the  Work  it  felf 
muft  be  rais’d  as  little  as  pof- 
fible. 

Some  Archite&s  bound  there 
T  4  Tables 
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Tables  with  a  little  Border, 
projecting  beyond  the  Naked 
of  the  Die  •  but  M.  Le  Clerc 
is  of  Opinion,  that  they  ought 
not  to  be  imitated  herein,  iuch 
a  projecting  Moulding  or  Frame 
agreeing  very  ill  withTthe  Aftra- 
gal  above  it,  and  which  it  ielf 
rojeCis  nearly  as  much,  as  the 
aguette  that  terminates  the 
Bottom  of  the  Cormche. 

To  which  it  may  be  added, 
that  fo  many  little  Mouldings 
being  found,  almoft  at  an  equal 
Diftance  from  one  another,  have 
an  ill  JtffeCl  $  for  it  muft  be 
remembred,  that  the  beautiful 
Diftribution  of  Mouldings,  con- 
fifts  in  obferving  a  Diverfiry  in 
their  Bignefles,  Figures  and 
Diftances. 

TACKS.  See  Nails. 

TAILLOIR  [in  Architec¬ 
ture]  a  Term  us’d  by  iome 
Writers,  in  Imitation  of  the 
Trench ,  for  Abacus . 

TALON  [in  Architecture] 
a  Kind  of  Aftragal  or  Mould¬ 
ing,  confining  of  a  fquare  Fil¬ 
let,  crowning  a  Cymatium,  fre¬ 
quently  found  to  terminate  Or¬ 
naments  of  Joiners  Work,  as 
thofe  of  Doors,  £S *c. 

TALON.  M.  Le  Clerc  lays, 
that  when  a  little  'Talon  or  Gu- 
la  ferves  as  a  Cymaife ,  particu¬ 
larly  when  it  terminates  an  Im¬ 
port,  or  when  it  terminates  the 
Cornice  of  the  Pedertals,  He 
gives  it  a  Fillet  lomething 
rtronger  than  what  he  ufes  to 
do,  when  it  is  found  inclos’d 
between  other  Mouldings. 

He  makes  the  Fillet'  of  the 
firft  the  rtronger,  becaufe  be> 
ing  more  expos’d,  it  is  more 
liable  to  be  broken  5  befides, 
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that  thefe  laft  Mouldings  al¬ 
ways  appear  more  delicate  than 
really  they  are,  by  Reafon  of 
the  Air,  which  feems  to  take 
fomerhing  off  from  their  Bulk. 

The  Height  of  this  Fillet, 
is  half  that  of  the  Talon,  and 
that  of-  the  Second,  only  a  third. 

I  ALUS  7  [in Architecture] 
TALUTi  the  lenfible  In¬ 
clination  or  Slope  of  a  W  ork  • 
as  of  the  Outfide  of  a  W  all’ 
when  its  Thicknefs  is  dimimfh’d' 
by  Degrees,  as  it  riles  inHeighr, 
to  make  it  the  firmer. 

T  AMBOUR  [in  Architec¬ 
ture]  is  a  Term  apply’d  to  the 
Corinthian  and  Compofite  Capi¬ 
tals;  as  bearing  fome  Refem- 
b lance  to  a  Drum,  which  Tam¬ 
bour  fignifies  in  French. 

Some  call  it  Vale,  and  others 
the  Campana  or  Bell. 

TAMBOUR  is  alfo  us’d  to 
figmfy  a  little  Box  of  Timber 
W  ork,  cover’d  with  a  Ceiling 
on  the  Infide  the  Porch  of  cer¬ 
tain  Churches ;  both  to  prevent 
the  View  of  Perfons  parting  by, 
and  to  keep  oft  the  W  md  by 
the  Means  of  folding  Doors. 

TAMBOUR  is  alfo  us’d  for 
a  round  Stone,  or  Courfe  of 
Stones,  feveral  of  which  ferve 
for  a  SeCIion  of  the  Shaft  of  a 
Column. 

TANGENT  [in  Geometry] 
is  a  Right  Line,  which  touches 
a  Circle  which  meets  it  in  luch 
a  Manner,  as  that  tho’  it  were 
infinitely  produc’d,  it  would 
never  cut  the  fame  ;  that  is, 
never  come  within  the  Circum¬ 
ference  of  it:  thus  the  Line 
AD,  is  a  Tangent  to  the  Cir¬ 
cle  in  D .  See  Flate,  Fig.  1 . 

’Tis  demonftrated  in  the  Fi- 
gure, 
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gure,  that  if  the  Tangent  A  D, 
and  a  Secant  A  B,  be  both 
drawn  from  the  fame  Point  A, 
the  Square  of  the  Tangent  will 
be  equal  to  the  Rectangle,  un¬ 
der  the  whole  Secant  A  B,  and 
that  Portion  thereof  A  C,  will 
fall  without  the  Circle. 

2 .  That  if  two  Tangents, 
A  D,  A  E,  be  drawn  to  the 
&me  Circle,  from  the  fame 
Point  A,  they  will  be  equal  to 
each  other. 

TANGENT  [in  T rigono - 
mtry]  a  Tangent  of  an  Arch 
is  a  Right-Line,  rais’d  perpen- 
laily  on  the  Extreme  of  the 
Diameter,  and  continued  to  a 
Point,  where  it  is  cut  by  a  Se¬ 


en  rr  , 


that  is,  by  a  Line  drawn 


from  the  Centre,  through  the 
Ex-remity  of  the  Arch  where¬ 
of  it  is  a  tangent. 

Or  thus,  a  : Tangent  of  an 
Arch  E  A,  is  a  Part  of  a  Tan¬ 
gent  of  a  Circle  (that  is,  of  a 
Rigat  -  Line  which  touches  a 
Circle  without  cutting  it)  inter¬ 
cepted  between  two  Right- 
Lines  drawn  from  the  Centre  C 
through  the  Extremes  of  the 
Arch  E  and  A.  SccPlate,Fi&.i. 
IAPER  ?  [in  Joinery, 
T  APERING3  £?£\]isun- 
derftood  of  a  Piece  oi*  Board, 
Timber,  or  the  like,  when  it  is 
broad  beneath,  and  fharp  to¬ 
wards  the  Top,  or  diminilhing 
gradually  from  the  biggeft 
End. 

TAR R ASS?  a  SortofPla- 
T  ERR  ASS 3  fter,  or  llrong 
Mortar,  chiefly  us’d  in  lineing 
Bafons,  Cifterns,  Wells,  and 
other  Refervoirs  of  Water. 
TARRASS?  [in  Architec- 
1 ERRAS  3  ture~]  an  0- 
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pen  Walk  or  Gallery;  alfo  a 
flat  Roof  of  an  Houfe. 

TASSELS  [in  Building"]  are 
Pieces  of  Board  that  lie  "under 
the  Mantle-Tree. 

TEETH.  See  ‘Dentils. 
TEMPLE  [ in  Architecture] 
The  ancient  Temples  were  di- 
ftinguilh’d  in  Refpefl:  to  their 
Conftruclion  into  various  Kinds, 
as, 

Temples  of  Ant#,  or  Angle 
Anttf-^  thefe,  according  to  Vi¬ 
truvius  %  were  the  moft  Ample 
of  all  Temples;  having  only 
angular  Pilafters,  call’d  Anta 
or  Parajlat^,  at  the  Corners, 
and  two  Pujcan  Columns  on 
each  Side  the  Doors. 

Fetrctjlyle  Temple  or  Angly 
Tetr  astyle  ;  was  a  Temple 
which  had  four  Columns  in  the 
Front,  and  as  many  behind; 
as  that  of  Fortuna  Virilis  at 
Rome . 

Proftyle  Temple,  is  one 
which  had  Columns  only  in  the 
Front  or  Fore-Ade ,  as  that  of 
Ceres ,  at  Eleujis  in  Greece . 

Amphi-ProftyleT^MVL-Eyi.e. 
Double  Proftyle,  was  one  that 
had  Columns  both  before  and 
behind,  and  which  was  alfo 
call’d  Tetrafyle. 

Periptere  Temple,  one 
which  had  four  Rows  of  infu- 
lated  Columns  around,  and 
was  alfo  Hexajtyle.  i.  e.  had  Ax 
Columns  in  Front;  astheTenv 
pie  of  Honour  at  Rome . 

"Dipt ere  Temple,  is  one 
which  had  eight  Rows  of  Co¬ 
lumns  around,  and  was  alfo 
OCloflyle  3  or  had  eight  Columns 
in  Front,  as  that  of  Diana  ar 
Fphefus, 
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TENON  7  [in  Carpentry, 

TEN  NON  3  &c.]  is  the 

End  ot  a  Piece  of  W  ood,  di- 
immfh’d  by  one  third  of  its 
Thicknefs,  to  be  receiv'd  into 
a  Hole  in  another  Piece,  call'd 
a  Mortoife ,  for  the  jointing  or 
fattening  the  two  together. 

It  is  made  in  various  Forms  5 
Square,  dove -tail'd  for  double 
jViortoifcs,  and  the  like. 

TENIA.  See  ‘Taenia  and 

TERM  [in  Geometry]  fotne- 
times  fignifies  a  Point,  feme- 
times  a  Line.  i£c.  a  Line  is 
the  Term  ot  a  Superficies,  and 
a  Superficies  of  a  Solid. 

TERM  ?  [  in  Archi- 

T E R M I N US 5  ted u re]  is 
a  Sort  ot  Statue  or  Column, 
adorn'd  at  the  Top  with  the 
."Figure  of  the  Head  of  a  Man, 
a  YV  oman,  or  Satyr,  as  the  Ca¬ 
pital,  and  the  lower  Part  end¬ 
ing  in  a  kind  of  Sheath  or 
Scabbard. 

Thefe  Terms  are  fometimes 
us’d  as  Confoles,  and  full  am 
Entablatures  5  and  fometimes 
as  Statues  to  adorn  Gardens. 

Some  call  thele  Thermes , 
and  derive  the  Name  from 
Hermes ,  a  Name  given  by  the 
Greeks  to  the  God  Mercury, 
whofe  Statue  made  after  this 
Manner,  was  plac’d  in  feveral 
Crofs-Ways  in  the  City  of 
Athens. 

Others  derive  the  Name 
from  the  Roman  Deity  Termi¬ 
nus,  who  was  accbunted  by 
them  the  Proteftor  of  Land- 
Mark  s. 

YVhofc  Statue  [made  with¬ 
out  Hands  and  Feet,  that  he 
might  not  change  his  Place) 


was  ufually  planted  at  the 
Bounds  of  Land,  to  feparate 
them. 

Of  thefe  Tc  rmin  s  the  An¬ 
cients  made  great  Varietyr$;/3. 
Angelick,  Reftic ,  Marine,  x1j ‘ru¬ 
ble,  in  Sufi, 

A  Till  i  ary  T  E  R  MS,  among 
the  ancient  Greeks ;  were  Heads 
of  certain  Divinities,  plac'd  on 
fquare  Land-Marks  of  Stone, 
or  on  a  Kind  of  Sheath,  to 
mark  the  feveral  Stadia,  £SV.  m 
the  Roads. 

They  were  ufually  dedicated 
*0  Aferrury ,  whom  the  Greeks 
believ’d  to  prefid e  over  High¬ 
ways.  Some  of  them  were 
reprefemed  with  four  Heads- 
fuch  as  are  ftill  to  be  feen  in 
Rome,  at  the  End  of  die  Fa- 
brician  Bridge,  thence  call'd 
‘Porte  de  quattre  Capi. 

To  give  them  a  Figure  pro¬ 
per  to  reprefent  a  delicate  Co¬ 
lumn,  their  Arms  arc  lop'd 
off,  and  their  Body  docs  not 
appear  below  the  Girdle ;  thefe 
Perms  arc  very  proper  in  the 
Decorations  of  a  Theatre,  as 
alfo  in  Pieces  of  Architecture, 
de  Creillage  (as  it  is  call’d  by 
M.  I,eClerc,)i.  e.  crail’d  work 
Kind. 

Thefe  Terms  or  Termini 
have  this  in  common  with  the 
Cary aic$  ( or  Cariatic  Columns) 
that  they  fhould  never  be 
brought  to  match  with  the  com¬ 
mon  Columns  :  this  Adventage 
however  they  have  in  particu¬ 
lar,  that  you  m ay*  give  them 
whar  Degree  of  Delicacy  you 
pi  cafe,  by  lengthening  out 
their  Sheath,  and  railing  the 
Figures  to  any  Height  that  yGu 
would  have. 
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By  this  Means  they  may  be 
made  to  iuit  gay,  airy  Arches, 
iuch  as  Cabinets,  Salloons  and 
Arbours,  which  are  requir'd 
cfpecially  in  crailed  Work. 

M.  Ze  Clerc  adds,  that  in 
his  Opinion,  it  is  not  reafo- 
nable  to  reduce  the  Figures  of 
Angels  into  'Termini  $  tho’  we 
fee  it  has  been  formerly  done 
in  Places  of  Diftinffion. 

TERRACE?  a  Bank  of 

TERRASS  $  Earth,  rais’d 
m  a  Garden,  Court,  above 
the  Level  of  the  Ground. 

The  Terrace  is  a  Breafi- 
Work,  ufuallv  lin’d  and  bread¬ 
ed  with  a  ftrong  Wall  •  in  Com¬ 
pliance  with  the  natural  Ine¬ 
quality  of  the  Ground. 

Sometimes  it  is  made  in  Ta- 
or  aflope,  and  cover’d  with 
Turf 

Counter  TERRACE,  is  a 
Terrace  rais’d  over  another, 
for  the  joining  of  the  Ground, 
or  the  railing  a  Parterre. 

TERRACE  [in  Building'] 
is  us’d  to  fignify  the  Roofs  of 
Houfes  which  are  flat,  and  may 
be  walk’d  upon ;  as  alfo  Bal¬ 
conies,  which  project. 

The  Terrace  is  properly  the 
Covering  of  a  Building  which 
is  in  Platform ;  as  that"  of  the 
Teryfrile  of  the  louvre  $  or 
that  of  the  Observatory,  pav’d 
with  Flint  and  Mortar. 

All  the  Buildings  of  the 
Eaffcrn  Nations  are  covered 
with  T errafles, to  take  the  fre/h 
Air  on,  and  even  to  lie  cn. 

TESSELATED  CP  avement , 

a  rich  Pavement  of  Mofaic 
Work,  made  of  curious  fmall 
fquare  Marbles,  Bricks  orTiles, 
call’d  T’ejJeldC ,  from  the  Form 
of  "Files. 


TETR  ACTIS  [in  the  an¬ 
cient  Geometry ]  the  Tythagoric 
Terra  Elys  is  a  Point,  a  Line, 
a  Surface  and  a  Solid. 

TETRADORON.  See 

Brick. 

TETRAEDRON  ?  r  in 

TETRAHEDRON £  Geo¬ 
metry ]  is  one  of  the  five  Regu¬ 
lar  or  Platonic  Bodies  or  Solid s- 
comprehended  under  four  equi¬ 
lateral  and  equal  Angles. 


The  Tetraedron  may  be  con¬ 
ceiv’d  as  a  triangular  Pyramid 
of  four  equal  Faces,  as  in  the 
Figure. 

C 


/  D^\ 

’Tis  demonflrated  by  Ma¬ 
thematicians,  that  the  Square 
of  the  Side  of  a  Tetraedron  is 
to  the  Square  of  the  Diameter 
of  a  Sphere,  wherein  it  may 
be  inferib'd  in  a  fubfefquialte- 
ral  Ratio  :  whence  it  folio ws5 
that  the  Side  of  a  Tetraedron  is 
to  the  Diameter  of  a  Sphere  it 
is  inferib’d  in,  as  /  2  to  the 
V  consequently  they  are  in- 
com  menfur  able. 

TETRAGON  [in  Geome 
tryl  is  a  Quadrangle,  or  a  Fi¬ 
gure 
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gure  with  four  Angles:  thus  a 
Square,  ‘ Parallelogram ,  Rhom¬ 
bus,  and  Trapezium,  are  te¬ 
tragonal  Figures. 

TET  R  AGON  ISM,  is  us’d 
by  iome  to  fignify  the  Quadra¬ 
ture  of  a  Circle. 

TETRASTYLE  [in  the 
ancient  Architecture ]  was  a 
building,  and  particularly  a 
Temple,  having  four  Columns, 
both  before  and  behind,  i.  e . 
in  Front  and  Rear. 

THACK  TILES.  SeeTiles. 
THATCHING,  is  the  Co¬ 
vering  the  Roof  of  a  Houfe 
or  Barn,  with  Straw  or  Reeds. 

i.  With  Straw]  Thatch  (lays 
Mr.  Worlidge ,)  is  a  common 
Covering  in  many  Places,  yet 
in  fome  to  be  preferr’d  before 
other  fome  •  and  that  the  belt 
that  he  has  feen,  is  that  which 
is  call’d  Helin,  i.  e.  long  and 
itiff  Wheat  Straw  (with  the 
Ears  cut  off)  bound  up  in 
Bundles  unbruis’d  3  which  if 
well  laid,  lies  thin,  lafts  long, 
and  is  much  neater  than  the 
common  way. 

There  is  commonly  allow’d 
two  good  Load  of  Straw  for 
five  Square  of  Thatching,  or 
one  Load  to  Square. 

Some  are  faid  to  have  pre¬ 
tended  that  they  could  thatch 
a  Roof,  fo  that  no  Moufe  could 
get  in  3  but  I  know  no  Inftance 
of  any  luch  Thing  to  have 
been  done. 

In  fome  Parts  of  Kent,  they 
don’t  ufe  Withs  to  bind  on  their 
thatching  Rods,  but  inftead  of 
that,  ufe  Rope -Tarn,  (as  they 
call  it)  which  is  a  tingle  Bran¬ 
ded  Line,  about  the  Size  of  a 
Penny  Cord  3  pitched  with  Pitch, 


after  the  fame  Manner  as  fome 
do  their  Well  Ropes. 

Thiscofts  about  2  d.per Pound, 
a  Pound  of  which  will  do  a 
Square  of  Thatching.  This, 
fome  fay ,  is  more  durable 
than  W  iths  3  for  that  W  iths 
when  they  are  grown  Sear,  will 
fly  and  break,  but  this  will 
not. 

2.  Thatching  with  Reeds.] 
This  Kind  of  Thatching  is  laid 
to  laft  4c,  50  or  60  Years. 

I  hefe  Reeds  in  Sufjex  and 
Kent,  are  fold  by  the  Thou- 
fand,  viz.  a  icoo  Handfuls, 
each  Handful  being  8,  9  or  10 
Inches  in  Circumference,  bound 
up  in  a  little  Band,  icoo  of 
which  will  coll  15  or  1 6  s.  and 
will  cover  about  three  Square 
otRoofing.  For layingof which 
they  have  4  5.  per  Square. 

The  \ Price  of  Thatching.) 
Common  Thatching  is  done  in 
fome  Places  for  2  s.  6  d.  per 
Square  3  but  in  others  they 
have  2  s.  8  d.  and  in  others  3 
and  for  'Thatching  with  Reeds, 
4  s. 

Of  meafuring  Thatching .  j 
Thatching  is  meafured  as  Tile- 
tng,  /'.  e.  by  the  Square3  and 
in  iome  Places  they  are  al¬ 
low’d  fo  many  Feet  more,  as 
the  Corners  and  Gables  are 
Feet  in  Length.  In  other  Pla¬ 
ces  they  are  allow’d  only  lo 
many  half  Feet  more  to  the 
whole,  as  the  Gables  Ends  are 
Feet  in  Length  3  the  Reaion 
they  give  for  this  Cuftcm,  is, 
becaufe  they  have  more  'Trou¬ 
ble  in  turning  the  Straw  (at 
the  Gable)  that  it  may  be  cut 
as  it  is  at  the  Eaves. 

If  one  Side  of  a  Roof  only 

be 
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be  thatch’d,  and  not  the  other, 
they  (then)  take  their  Dimen- 
fions  over  the  Ridging,  as  far 
as  the  new  Straw  goes. 
THEATRE?  apublickE- 

THEATER5  difice,  for 
the  exhibiting  of  Spectacles  or 
Shews  to  the  People. 

Thefe  comprehended  not  on¬ 
ly  the  Eminence  whereon  the 
Aftors  appear’d,  and  the  Ac¬ 
tion  pafs’d  j  but  alfo  the  whole 
Area  or  Extent  of  the  Place, 
common  to  the  Aftors  and 
Spectators. 

In  this  Scnfe,  the  Theatre 
was  a  Building,  encompafs’d 
with  Portico’s,  and  furniih’d 
with  Scats  of  Stone,  difpos’d 
in  a  Semi- Circle,  and  aicend- 
ing  by  Degrees  over  one  ano¬ 
ther  ,  which  encompafs’d  a 
Space,  call'd  the  Or c heft r a ,  in 
the  Front  of  which  was  the 
4 Profcenium  or  ‘ Pulpitum ,  on 
which  the  ACtors  perform’d, 
and  which  is  what  is  by  us  pro¬ 
perly  call’d  the  Theatre  or 
Stage. 

On  the  Tr  of  cerium  flood  the 
Scena ,  a  large  Front,  adorn’d 
with  Orders  of  Architecture, 
behind  w’hich  was  the  Toft  ce¬ 
rium  or  Place,  where  the  Ac¬ 
tors  made  themielves  ready, 
retir’d,  &c.  (o  that  the  Seer  a 
in  its  full  Extent  compre¬ 
hended  all  the  Part  belonging 
to  the  ACtors. 

The  moft  celebrated  Thea¬ 
tres  of  Antiquity  remaining, 
are  that  of  A  far cell  us ,  and  of 
Tompey ,  which  are  call’d  Am¬ 
phitheaters. 

THEATER?  [among  the 
THEATRE 3  Afoderrs]  is 
the  Stage  or  Place  whereon  the 


Drama  or  Play  is  exhibited, 
which  anfwers  to  the  Scene  of 
the  Ancients. 

And  in  its  largeft  Senfe,  in¬ 
cludes  the  whole  Play-Houie, 
i.  e .  aftacious  Hall  or  Room; 
part  of  which  is  taken  up  by 
the  Scena ,  which  includes  the 
Stage,  the  Decorations  and 
Machines  of  the  Stage;  and 
the  Remainder  Part,  which  is 
diftributed  into  a  Space  call’d 
the  Pit,  which  is  covered  with 
Seats,  Boxes,  Iftc.  and  an  Ele¬ 
vation  of  one  or  two  Galleries, 
difpos’d  into  Benches,  rifing 
or  aicending  one  above  another. 

THEATRE  [in  Architec¬ 
ture ]  is  chiefly  us’d  by  the  Ita¬ 
lians  for  an  Aflemblage  of  fe- 
veral  Buildings,  which  by  a 
happy  Difpofition  and  Eleva¬ 
tion,  reprefents  an  agreeable 
Scene  to  the  Eye. 

As  that  of  the  Vineyards  at 
Rome ;  that  particularly  of 
Monte  TJragone  in  Frefcati , 
and  the  new  Caftle  of  St.  Ger¬ 
mains  en  Lay  in  France . 

THEODOOTE,  an  In- 
ftrument  us’d  in  Surveying  and 
taking  Heights  and  Diftanccs. 

THEOREM,  is  a  Specula¬ 
tive  Propofition,  demonftrating 
the  Properties  of  any  Subject. 

THEOREM  [with  Maths- 
vjaticians~\  fignifies  a  Propofi- 
rion,  U'hich  terminates  in 
Theory;  and  which  confiders 
the  Properties  of  Things  al¬ 
ready  made  or  done.  Or  it  is 
a  Theoretical  Propofition, 
which  is  deduc’d  from  feveral 
Definitions  compar’d  together. 

Thus  if  a  T  riangle  be  com¬ 
par’d  with  a  Parallelogram, 
landing  on  the  fame  Bale,  and 

of 
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©f  the  fame  Altitude ;  and  fame  Segment  are  equal. 
partly  from  their  immediate  Solid  Theorems  are  thofc 

Definitions,  and  partly  from  which  confider  a  Space  tcrmi- 
other  of  their  Properties  alrea-  nated  by  a  Solid  Line,  i.  e.  bv 
dy  determin’d,  ’tis  inferr’d  that  any  of  the  three  Conic  See¬ 
the  Parallelogram  is  double  the  tions ;  ex.  gr.  this ;  that  if  a 
Triangle  $  that  Propofition  is  a  Right  Line  cut  two  Afymptc - 
Theorem.  tick  'Parabola's,  it's  two  Parts 

There  are  two  Things  in  terminated  by  them,  J. hall  Is 
every  Theorem  chiefly  to  be  re-  equal. 

garded,  viz.  the  Propofition  Reciprocal  Theorems  are 

and  the  Demorf  ration.  In  the  thole  whofe  Converie  is  true  ; 
firil  is  expreis’d  what  agrees  as  that  if  a  Triangle  have  two 
to  fome  certain  Thing,  under  equal  Sides,  it  mujl  have  two 
certain  Conditions,  and  what  equal  Angles,  the  Converie  ot 
does  not.  which  is  true,  that  if  it  has 

In  the  latter,  the  Reafons  two  equal  Angles,  it  mujl  have 
are  laid  down,  by  which  the  two  equal  Sides. 

Undemanding  comes  to  con-  TREORET1CK  7  Relat¬ 
ive,  that  it  either  does  or  THEORETICAL >  ing  to 
does  not  agree  thereto.  THEORICK  $  The- 

Th-"orems  are  of  various  ory,  or  terminating  in  Bpccula- 
Kinds  :  Univerfal  Theorems,  tion  ;  in  which  Scnfe  the 
are  thofe  which  extend  to  any  Words  Hands  in  Oppofition  to 
Quantity,  without  Rellriflion,  Practical, 
univerfally,  as  this,  that  the  THIMBLES.  See  Iron. 
Rectangle  of  the  Sizes  ard  Dif-  THIRD  POINT  ?  [in 
ferer.ee  of  any  two  Quantifies  is  TIERCE  POINT  5  Ar  chi- 
equal  to  the  Difference  of  their  tefture  ]  is  the  Point  of  SeHicn 
Squares.  in  the  Vertex  of  an  equilateral 

Particular  Theorems,  are  Triangle, 
fuch  as  extend  only  to  a  parti-  Arches  or  Vaults  cf  the  third 
cular  Quantity.  Point,  which  the  Italians  call 

Negative  Theorems ,  are  fuch  de  terz-o  acuto,  are  fuch  as  con- 
as  exprefs  the  Impoflibility  of  lift  of  two  Arches  of  a  Circle, 
any  Aflertion  •  as  that  the  Sum  meeting  in  an  Angle  at  the 
of  any  two  biquadrate  Numbers  Top. 

cannot  make  a  Square.  T HOROUGH  Tramir.tr. 

Local  Theorems  are  fuch  as  See  Framing. 
relate  to  a  Surface  5  as  that  THOR  OUGH  lighted. 
Triangles  of  the  fame  Safe  and  Rooms  are  faid  to  be  thorough 
Altitude,  awe  equal.  _  lighted,  when  they  have  V  in- 

Plane  Theorems  arc  fuch  as  dows  at  both  Ends, 
either  relate  to  a  ReHilmear  THROAT  [in  Arrhitcc- 
Surface,  or  to  one  terminated  ture.}  See  Gorge  and  Gula 
by  the  Circumference  of  a  Cir-  TIGE  [in  Ai  chitetfurel  is 
clcj  as  that  all  Angles  in  the  a  Term  us’d  by  the  French  for 

the 
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the  Shaft  or  Fuft  of  a  Column  • 
comprehended  between  the 
Altragal  and  the  Capital. 

TILES  [in  Building]  are  a 
Sort  of  thin,  factious  or  arti¬ 
ficial  Stones,  [of  a  laminated 
Figure]  us’d  in  the  Roofs  of 
Houfes,  &c.  $  but  more  pro¬ 
perly  they  are  a  kind  of  fat 
clayey  Earth,  knodden  and 
moulded  together,  of  a  juft 
Tmcknefs,  dry’d  and  burnt  in 
a  Kiln,  like  a  Brick,  and  us’d 
in  the  Covering  of  Houfes,  Syc. 

Mr.  Ley  bourn  fays,  that  Til es 
are  made  of  better  Earth’ than 
Brick  Earth,  and  iome thing 
nearer  a-kin  to  Porters  Earth. 

According  to  the  Stature  17 
of  JBd-zv,  IV.  the  Earth  for 
Tiles  Ihould  be  caff  up  before 
the  1 ft  of  November ,  fhired 
and  turned  before  the  ift  of 
February,  and  not  made  into 
Tiles  before  the  1 ft  of  March ; 
and  ought  to  be  try’d  and  le¬ 
ver’d  Tom  Stones,  Marl  and 
Chalk. 

There  are  various  kinds  of 
Tiles ,  for  the  various  Ufcs  in 
Building,  and  thole  known  by 
fever al  Names,  as  Plain  fT hack. 
Ridge,  Roof,  CrcaJ'e ,  Gutter , 
Pan,  Crooked,  Flmijh,  Corner , 
Hip,  Dorman,  'Dor mar.  Scal¬ 
lop ,  Aftragal,  Traverfe ,  Pav¬ 
ing  anti  Dutch  Tiles. 

Plain  or  T hack  Tiles  are 
thofe  in  common  Ufe  for  the 
Covering  0f  Houles  :  they  are 
of  an  oblong  Figure,  being 
fqueez’d  flat,  while  they  are 
foie. 

As  to  their  Dimer  flans']  By 
the  Stat.  13  of  Edvi\  IV.  are 
to  be  icl  Inches  long,  6  broad, 
tnd  halt  an  Inch  and  half  a 
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quarter  thick  at  leaft ;  bur 
tnei'e  Dimenfions  are  not  ltnci- 
ly  kept  to. 

But  in  SaJJeXy  a  certain  Au¬ 
thor  tells  us,  he  finds  them  to 
be  of  different  Dimenfions ; 
ionie^  io  Inches  long,  6%  broad, 
and  of  an  Inch  thick  $  others 
but  yf  Inches  long,  broad, 
and  about  \  an  Inch  thick. 

A  to  the  Weight.]  Mr.  Ley- 
bourn  lays,  that  one  piain  Lile 
weighs  about  two  Pounds  anti 
75  whence  too  of  them  will 
weigh  about  250  /.  and  icoo 
ot  them,  2500  /. 

But  others  lay,  they  have 
found  that  a  Angle  Tile  of 
Inches  long,  has  not  weigh’d 
above  2  /.  3  Ounces,  fo  'that 
100  ol:  them,  will  not  weigh 
but  220/.  and  i coo,  2200/, 
and  one  of  the  other  Size, 
weigh’d  about  two  Pounds-  io 
that  £00  of  them,  will  weigh 
but  200  l.  and  1000,  2000  L 

As  to  their  Price,]  they  are 
in  fome  Places  dearer,  and  in 
f  >me  cheaper,  according  to  the 
Scarcity  and  Plenty  of  Earth 
of  which  they  are  made,  and 
ot  the  Wood  with  which  they 
are  burnt. 

Mr.  Wing  tells  us,  that  they 
are  irom  25  to  ^  o  s.  per  1  coo 
m  Rut  la  n  dfii  re ,  a  n  d  M  r .  ] ,  t:v~ 
bourn  fays,  2  5  s.  in  Tendon  - 
but  in  Suffer,  they  are  iold 
from  r  5  to'  1 7  y.  the  hoco. 

Ridge  Tiles  J  are  thofe  us’d 

Rocff  Tiles  S  for  Covering 

C ) 'eaj c  T /  les  j  th  e  R 1  dge s  of 
Houfes,  being  made  Circular 
Breadth-wife,  like  a  half  Cy¬ 
linder. 

The  Dimenfions.]  Thefe  ac¬ 
cording  to  the  aiorefaid  Sta¬ 
ture 


tutre,  are  to  be  1 3  Inches  long, 
and  of  the  fame  Thicknefs 
with  ‘Plain  Tiles. 

But  lotne  of  them  have  been 
found  to  be  13  Inches  long,  and 
j  6  broad,  by  Compafs  on  the 
Outfide,  ana  in  Breadth  (from 
Side  to  Side )  on  the  Infide 
about  1 1  Inches,  and  fome  not 
above  9  or  10  Inches. 

As  to  their  Weight. ]  Some 
a>f  them  have  been  found  to 
weigh  about  8  /.  fo  that  100 
of  them  will  weigh  875  l.  and 
1000,  8750/. 

Their  Price.]  Mr.  Leybourn 
fays,  five,  fix,  or  feven  of  thele 
Piles,  are  allow’d  into  every 
1000  of  Plain  ‘Tiles  3  but  if 
bought  by  themfelves,  they  are 
fold  from  20  to  255.  per  Hun¬ 
dred,  and  in  Sujfex ,  at  2  d.  per 
Piece,  or  elfe  16  s.  per  Hun¬ 
dred. 

Hip  or  Corner  Tiles  are  fuch 
as  lye  on  the  Hips  or  Corners 
of  Roofs.  As  to  their  Form, 
they  are  at  firft  made  flat  like 
Plain  Piles  3  but  of  a  Qua¬ 
drangular  Figure,  whofe  two 
Sides  are  Right  Lines  3  and 
two  Ends,  Arches  of  Circles, 
one  End  being  a  little  Concave, 
and  the  other  Convex  3  the 
Convex  End  to  be  about  feven 
times  as  broad  as  the  Concave 
End  3  fo  that  they  would  be 
triangular,  but  that  one  Cor¬ 
ner  is  taken  off 3  then  before 
they  are  burnt,  they  are  bent 
on  a  Mould,  Breadth-wife,  like 
Ridge  Piles  •  They  have  a 
Hole  at  their  narrow  End,  and 
are  laid  and  nail’d  with  their 
narrow  End  upwards. 

Their  PJimenJions .]  By  the 
Statute  above-mention ’d,  thele 


Tiles  ought  to  be  10  In¬ 
ches  \  long,  with  convenient 
Breadth  and  Thicknefs.  But 
fome  who  have  meafured  them, 
fay  they  have  found  them  to  be 
10  Inches  in  Breadth  (according 
to  their  Compafs)  at  the  narrow 
End  two  Inches,  and  at  the 
broad  End,  14.  Inches  3  and 
the  Right-lin’d  Breadth,  at  the 
broad  End,  about  1 1  Inches. 

As  to  their  Weight .]  One  of 
thefe  Tiles  has  been  found  to 
weigh  about  three  Pounds,  and 
three  or  four  Ounces. 

Ai  to  their  Price.']  Mr.  Ley- 
bourn  fays  they  are  ulually  fold 
at  r  id.  or  2  d.  per  Tile,  or 
from  10  to  153*.  per  Hundred. 
In  SuJJex  they  are  fold  for  1  f  d. 
per  Piece,  and  12  s.  per  Hun¬ 
dred. 

Gutter  Piles  are  thofe  which 
lie  in  Gutters  or  Valleys,  in 
Crofs-  Buildings.  They  are 
made  like  Corner  Tiles ,  only 
the  Corners  of  the  broad  End 
are  turned  back  again  with 
two  Wings.  They  have  no 
Holes  in  them  3  but  are  laid 
the  broad  End  upwards,  with¬ 
out  any  nailing.  They  are 
made  in  the  fame  Mould  with 
Corner  Tiles 3  and  have  the 
lame  Dimenfions  on  the  out 
(or  Convex)  Side.  Their  Wings 
are  each  four  Inches  broad,  and 
eight  long,  pointing  out  Ihort 
of  their  narrow  Endl  about  two 
Inches. 

Their  Weight .  ]  Thefe  by 
the  Statute  are  of  the  fame 
Weight  with  Corner  Tiles  3  io 
that  ico  of  either  of  thele 
kinds  of  Tiles,  will  weigh  about 
321  or  322  Pounds 3  and  ico© 
of  them  will  weigh  3210,  or 
3220  Pounds.  *  Their 


Their  ‘Price.'}  Thefe  are  of 
the  lame  Price  with  Corner 
Tiles. 

k Pan  Tiles  oarc  us’d  in 
Crooked  Tiles  ^covering  of 
Flemijh  T'iles  3 Sheds,  Lean- 
to’s,  and  all  kinds  of  flat- 
rooff’d  Buildings.  They  are 
in  the  Form  of  an  oblong  Pa¬ 
rallelogram,  as  PlainTiles ,  but 
are  bent  Breadth-wile,  forwards 
and  backwards  in  Form  of  an 
S,  only  one  of  the  Arches  is  at 
lealt  three  times  as  big  as  the 
other,  which  biggeft  Arch  is 
always  laid  uppcrmoH  •  and 
the  leffer  Arch  of  another  Tile 
lies  over  the  Edge  of  the  great 
Arch  of  the  former. 

They  have  no  Holes  for  Pins, 
but  hang  on  the  Laths  by  a 
Knot  of  their  own  Earth. 

As  to  their  Dimenfions  ,]they 
are  ufually  14  Inches  and  y 
long,  and  icy  broad. 

Their  ‘Price  in  mod  Places  is 
about  7  or  8  5.  the  Hundred. 
Dorma ;  ?  Thefe  Tiles  con- 
TJormar.  3  filt  of  a  Plain 
Tiley  and  a  triangular  Piece  of 
a  Plain  Tile ,  Handing  up  at 
Right  Angles  to  one  Side  of 
the  Plain  Tile ,  and  fwept  with 
an  Arch  of  a  Circle  from  the 
other  End,  which  End  termi¬ 
nates  in  a  Point,  or  has  no 
Breadth. 

Of  thefe  Kind  of  Tiles  there 
are  two  Sorts  ;  for  in  fome  the 
triangular  Piece  Hands  on  the 
Right,  and  in  others,  on  the 
Left  Side  of  the  Plain  Tile  ; 
and  of  each  of  thefe  again,  there 
are  two  Kinds;  fome  having  a 
whole  Plain  Tile ;  others  but 
half  a  Plain  Tile  *  but  in  them 
all,  the  Plain  Tile  has  two 
Xqu  II. 


Holes  for  the  Pins  at  that  End* 
where  the  broad  End  of  the 
triangular  Piece  Hands. 

Their  Ufe. ]  They  are  laid 
in  the  Gutters  between  the 
Roof  and  the  Cheeks  or  Sides 
of  the  Dormers  ;  the  T  lain  Tile 
Part  lying  upon  the  Roof,  and 
the  triangular  Part,  Handing 
perpendicularly  by  the  Cheek 
of  rhe  Dormar. 

They  are  excellent  for  keep¬ 
ing  out  the  Wet  in  thole  P  a¬ 
ces,  and  yet  net  perhaps  known 
any  where  but  in  SrJjex. 

As  to  their  Tdime>  fwns]  The 
Dimenfions  of  the  v  lain  Tile 
Part,  are  the  fame  with  tho  e 
of  a  Plain  Til?,  and  the  Trian¬ 
gular  Part  isof the  lame  I  eng  h, 
and  its  Breadth,  at  one  JLnd  e- 
ven  Inches,  and  at  the  on  er, 
nothing. 

Their  Weight.  ]  Ore  of  thefe 
Tiles  is  found  to  weigi  about 
4y  Pounds,  whence  too  of  them 
will  weigh  45c  Pounds,  and 
1000  of  them,  4^00  Pounds. 

Their  ‘Price.  ]  Tney  are 
ufually  fold  at  1  \d  or  id. 
per  Piece,  or  12  or  16  s.  per 
ICG. 

Scallop  Til°s  ?  are  in  all 
Aftra^al  TiPsS  Refpefts 
like  Plain  Tiles,  only  ineir 
lowers  Ends  are  in  Form  of 
an  AJlragal  :  viz.  a  Semi-Cir¬ 
cle  with  a  Square  on  each  Side. 
They  are  us’d  in  fome  Places 
for  Weather  Tileing,  and  look 
very  handfbme. 

Traverfe  Tiles  ;  are  a  Sort 
of  irregular  Plain  Til°S ,  hav¬ 
ing  the  Pin-Hdles  broken  out, 
or  one  of  the  lower  Corners 
broken  off*.  Thefe  are  laid 
with  the  broken  Ends  upwards, 
U  upon 
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Rafters,  where  pinn’d  ‘files 
cannot  hang. 

‘Paving-  files.  Thefe  are  by 
fome  call’d  ‘Paving  Pricks. 
See  Bricks. 

Flemijh  Tiles 7  are  of  two 

‘Dutch  Tiles  S  Sorts, ancient 
and  modern.  The  ancient 
Dutch  Tiles  were  us’d  for  Chim¬ 
ney  Foot  Paces  5  they  were 
painted  with  Antick  Figures, 
and  frequently  with  Pofturcs  of 
Soldiers,  fometimcs  with  Com¬ 
partments,  and  lometimes  with 
Morefque  Devices;  but  fell  far 
/hort,  both  as  to  the  Defign, 
and  the  Colours  of  the  Modern 
ones. 

The  Modern  Flemijh  Tiles 
are  commonly  us’d  pi  after ’d  up 
in  the  Jaumbs  of  Chimneys,  in 
ftead  of  ChimneyCorner-Stones. 
Thefe  Tiles  are  better  glaz’d, 
and  fuch  as  are  painted  (for 
fome  are  only  white^  are  done 
with  more  curious  Figures,  and 
more  lively  Colours"  than  the 
ancient  ones. 

But  both  thefe  Sorts  feem  to 
Be  made  of  the  fame  whiti/h 
Clay,  as  our  white  glaz’d  Earth¬ 
en  Ware;  the  modern  ones  are 
commonly  painted  with  Birds, 
Flowers,  or.  and  fometimes 
with  FTiftories  out  of  the  Nc*iv 
Teftament. 

.  Their  Dimenfms. ]  The  an¬ 
cient  ones  are  five  Inches 
fquare,  and  about  |  of  an  Inch 
fhick.  The  Modern  FlemiJJj 
Tiles  are  6\  Inches  fquare,  and 
\  of  an  Inch  thick. 

-As  to  their  Weight .]  The 
■  ancient  Sort  weigh  i  ±  0f  a 
i°ound,  whence  Too  of  them 
u  ill  weigh  r 2  y  Pounds,  and 
i;  co,  1250  Pounds. 
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The  modern  ones  weiah  a- 
bout  one  Pounds,  three  Ounces ; 
whence  ico  will  weigh  159 
Pounds,  and  loco,  1690  Pounds. 

The  Trice  oj  making  and 
burning  Tiles ]  according  to 
Mr.  Ley  bourn  is  ufually  2  s.  or 
2  6  d.  ‘per  1000;  but  fome 

Workmen  fay,  that  for  Calling 
the  Clay,  Shiring  it  and  making 
it  into  Tiles  and  burning  the 
Tiles ,  they  have  6  s.  per  Thou- 
fand. 

Hozv  many  Tiles  mil  cover  a 
Square.']  T  his  varies  according 
to  the  different  Width  they 
give  for  the  Laths. 

At  6{  Inches  Gage,  740  Tiles 
will  cover  a  Square. 

At  *7  Inch  Gage,  690;  at  7  f 
Inch  Gage,  640,  and  at  8  Inch 
Gage,  6cc  Tiles  will  cover  a 
Square,  or  100  Superficial 
Feet. 

T  hefe  Numbers,  fuppofe  the 
Breadth  of  the  Tiles  to  be  fix 
Inches;  for  (if  they  are  Sta¬ 
ture  Tiles,}  they  will  be  there¬ 
about  when  they  are  burnt,  al¬ 
lowing  j  of  an  Inch  for  their 
Ihrinking  in  burning. 

If  the  Tiles  are  broader  than 
fix  Inches,  then  a  left  Number 
will  cover  a  Square  ;  but  if 
they  are  narrower,  there  mull 
be  more  of  them. 

T  ileing. 

By  Tileing  is  meant  the  Co¬ 
vering  of  a  Roof  of  a  Building 
with  Tiles. 

1  ileing  is  meafured  by 
the  Square  of  10  Feet,  as  Floor¬ 
ing,  Partitioning  and  Roofing 
were  in  the  Carpenters  Work°; 
fo  that  there  will  not  be  much 
Diffe- 
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Difference  between  Roofing 
and  Tileing.  For  Bricklayers 
fometimes  will  require  to  have 
double  Meafure  tor  Hips  and 
Vallies. 

When  Gutters  are  allow’d 
double  Meafure,  the  Way  is  to 
meafure  the  Length  along  the 
Ridge-Tile,  and  by  that  Means 
the  Meafure  of  the  Gutters  be¬ 
comes  double  ■  it  is  alfo  ufual 
to  allow  double  Mcaiure  at 

F.  I. 

37  3 

45  o 


185 

148 

11  3 


16  1  76  3 

Example  2.  There  is  a  Hoof 

cover’d  with  Tiles  whofe  Depth 
on  both  Sides  (with  the  Allow¬ 
ance  at  the  Eaves  is  55  Feet, 

F.  I. 

43  6 

35  9 


2 1 5 

129 

21 

10  :  10  :  6 

17  6 


the  Eaves,  fo  much  as  the  Pro- 
jeflure  is  over  the  Pi  ate,  which 
is  commonly  about  18  or  m 

Inches. 

Example  1.  There  is  a  Roof 
cover’d  with  Tiles,  whofe  Depth 
on  both  Sides  (with  the  u  ual 
Allowance  at  the  Eaves,}  is  37 
Feet,  3  Inches,  and  the  Length 
45  Feet  *  how  many  Squares  of 
Tileing  are  contain’d  in  it? 


3  7*  “5 
45 


18625 

14900 

16  |  76.25 

Anlwer,  1 6  Squares,  75  Feet. 

9  Inches,  and  the  Length  43 
Feet,  6  Inches.  How  many 
Squares  of  Tileing  are  in  the 
Roof? 


35-75 
43  5 


7i875 

10725 

14300 


*5  |  55-i25 


15  [  15  1  6 


Here  the  Length  and  Depth  divided  by  ioo  fas  is  before 
being  multiply ’d  together,  the  taughtj  the  Anfwer  is,  15 
Product  is  1555  beet  5  which  Squares,  55  Feet. 

U  a  Sy 
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By  Scale  and  Compares.  But  in  fome  Parts  of  Kent 

they  Rip  and  Heal  and  Coun- 
In  the  firft  Example,  extend  ter-lath  for  3  s.  pe *•  Square, 
the  Compaffes  from  1  to  37.25,  which  is  very  cheap,  bur  then 
and  that  Extent  will  reach  it  is  luppos’d  they  do  their 
from  45  to  16  Square,  and  a  Work  accordingly, 
little  above  three  quarters  of  a  What  Humber  of  Laths  and 
Square.  Nails  go  to  a  Square  of  Lileing'] 

In  the  fecond  Example,  ex-  See  the  Articles  Laths  and 
tend  the  Compaffes  from  1  to  Nails . 

5.75,  and  that  Extent  will  Lhe  Mortar  that  is  us'd  in  a 


reach  from  43.5,  to  15  Squares 
and  ^5  Feet. 

Lhe  Trice  of  Liking.]  Tile- 
ing  in  new  Wrork  (Mr.  Lcybourn 
lays,)  and  the  Workman  finding 
all  Materials,  as  Tiles,  Mortar, 
Laths  and  Kails,  is  ufually  va¬ 
lued  at  30  S.  or  3  2  5.  per  Square. 

Mr.  Hatton  reckons  but  28  s. 
per  Square. 

And  for  ripping  of  old  Work, 
and  new  covering  and  making 
good  the  old,  they  reckon  12 
or  145.  the  Square,  according 
as  they  find  the  old  Tileing. 

But  for  Workmanfliip  only, 
they  reckon  at  London,  5  s.  per 
Square-  but  in  the  Country, 
the  Price  is  various. 

Mr.  Wing  lays,  3  5.  in  Rut¬ 
land,  and  in  fome  Places  2  s.  6d . 

In  Suffer  it  is  ufually  dene 
for  3  s.  per  Square,  and  fome 
fay  that  it  is  done  for  2  s.  6  cl. 
in  lome  Parts  of  Kent 3  but 
then  their  Tiles  are  large,  and 
they  Lath  wide  at  eight  Inch 
Gages,  and  pin  but  half  their 
Tiles,  they  laying  the  other 
half  traverfe. 

And  for  ripping  and  healing 
again  (only)  W orkmanlhip, 
SuJJex  Bricklayers  reckon  3  s. 
6  d.  per  Square  3  and  if  they 
Counter-lath  it,  then  3  s.  yd. 
or  4  s. 


Square  oj  Liking.]  The  Quan¬ 
tity  is£of  as  much  Mortar  as  is 
allow’d  to  a  Rod  of  Brick¬ 
work,  will  do  for  a  Square  of 
Tileing. 

The  Number  of  Tins  to  a 
Square.]  Mr.  Lcybourn  fays, 
they  ufually  allow  a  Peck  of 
T  ile  Pins  (from  2  5.  4  d.  the 
Bufhel,)  to  every  rooo  of  Tiles  3 
yet  feme  fay  they  ufe  but  a- 
bcut  a  Peck  to  three  Square  of 
Healing,  which  at  7  Inch  Gage 
is  more  than  enough  for  2000 
Tiles. 

Lo  lay  Liles  without  Mortar , 
&c.  u  e.  laying  them  dry,  as 
they  come  from  the  Kiln. 

Some  lay  them  in  a  Sort  of 
Mortar,  made  with  Loam  and 
Horfe-Dung. 

In  lome  Parts  of  Kent,  they 
have  a  W  ay  of  laying  Tiles  in 
Mofs,  which  when  the  Work¬ 
men  get  them lelves,  they  are 
allow’d  2  d.  in  a  Square  the 
more  for  their  W  ork. 

Some  do  not  approve  of  this 
Way  of  Tileing  with  M0IS3 
becaule,  they  fay,  that  in  win¬ 
dy,  wet  Weather,  when  the 
Rain,  Snow  or  Sleet  is  driven 
under  the  Tiles  (in  the  Mofs) 
if  there  follows  a  Froft,  while 
the  Mofs  is  wet,  it  then  freezes 
and  railes  the  Tiles  out  of  their 
Places.  Lik- 
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T'ileing  with  Tan  -  Tiles.  ] 
Thele  Tiles  are  for  the  molt 
Part  laid  dry,  without  Mortar, 
yet  fometinies  pointed  within- 
fide. 

The  Laths  on  which  they 
hang,  are  io  or  n  Feet  in 
Length,  and  about  an  Inch  and 
half  in  Breadth. 

They  areufually  fold  at  id. 
or  3 d .  thp  Lath,  or  at  io  or 
13  s.  the  Hundred. 

The  Gage  for  nailing  on 
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thclc  Laths  (with  4  d.  Nails)  is 
Jo  Inches  and  a  half,  and  the 
Breadth  of  a  Tile  when  laid,  is 
eight  Inches;  fo  that  about  170 
will  cover  a  Square  (or  100 
Foot)  of  this  Kind  of  Tilc- 
ing. 

A  great  Covering  with  thefe 
fpends  but  little  Mortar  ( if 
pointed)  and  but  little  Time 
in  laying. 

Mr.  Wing  reckons  it  worth 
is.  8  d.  per  Square  laying. 


A  TABLE’  Shemn£  the  Pr“t  or  Value  of  any  Number  of 
odd  he.-t  of  T ileing,  Slateing,  Roofing,  Flooring,  (fic. 
which  is  done  by  the  Square  of  ten  Foot ,  from  one  Foot  to 
twent  fve.  or  quarter  of  a  Square ;  and  at  any  Price , 

Jrom  Two  Shillings  and  Six  pence ,  to  five  Pound  the 

o^uare. 


v  3 


The 


The  Price  ot  any  Number  ot  Peet  under  25  Pect,  or  a  quarter  o i  a  Square. 
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7 ’’he  Explanation  of  the  fore¬ 
going  TAB  LE. 

Firfl ,  In  the  Head  of  the 
T  able,  you  have  the  Price  of 
one  Square;  |  of  a  Square; 
i  of  a  Square,  and  £  of  a 
Square,  placed  over  each  Co¬ 
lumn,  calculated  from  5  s.  the 
Square,  tp  40 5.  the  Square; 
and  by  Addition,  to  5  /. 
per  Square. 

Secondly ,  In  the  firft  Column 
you  have  any  Number  of  odd 
Feet  under  25  3  and  in  the  other 
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Columns,  the  Price  or  Rate 
of  any  Number  of  odd  Feet, 
according  to  the  Rate  or  Price! 
at  the  Head  of  the  Column.  * 

The  Manner  of  ufwg  the  Table 
is  as  follows. 

Look  for  the  Price  at  the 
Head  of  the  Table,  and  under 
it  you  will  find  the  Price  off 
of  a  Square;  f  a  Square,  and 
5:  of  a  Square,  and  againft  the 
odd  Feet,  their  rcfpeftive  Pri¬ 
ces. 


EXAMPLE  I. 

What  are  the  Prices  of  !  of  a  Square ,  j  a  Square,  and  i  of  a 
Square,  and  18  Feet,  at  1 4*.  per  Square? 


The  Square  is  -----  - 

/. 

s. 

d. 

00 

:  14  : 

00 

The  1  of  a  Square  -  -  -  -  - 

00 

:  10  : 

06 

The  j  of  a  Square  -  -  -  - 

CO 

:  07  : 

00 

T oe  |  of  a  Square  -  -  -  - 

00 

:  0;  : 

0  6 

The  18  Feet . - 

•  02  : 

05 

The  Sum  is 

01 

:  O;  : 

05 

EXAMPLE  II. 

What  comes  22  Feet  to,  at  i-s.  per  Square? 

Againft  22  Feet  in  the  firft  zs.  led.  which  is  the  Price  or 
Column,  and  under  i 3  s.  at  Value  of  2 a  Feet,  at  15  s 
the  Head  of  the  Table,  is  Square.  '  ‘ 


EXAMPLE  III. 

What  comes  24  Feet  to,  at  1 1.  r 6s.  the  Square? 

In  the  upper  Part  of  the  Ta-  you  may  find  30  s.  in  one  Co- 
tie,  you  cannot  find  3d s.  but  lumn,  and  6  in  another. 
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24  Feet  at  30J.  is  7  r.  i\d.  24  Feetattfj.  is  is.  5  ^d.  fo 
that  2 4  Feet  at  3 6  s.  per  Square,  comes  to 

5.  d. 


8  :  7* 


EXAMPLE  IV. 


What  comes  15  Feet  to,  at  3  l.  19s.  per  Square  ? 

1.  s .  d. 

1 5  Feet  at  40  s.  per  Square,  is  -  -  o  :  6  :  o 

15  Feet  at  3  os.  per  Square,  is  -  -0:4:6 

15  Feet  at  $s.  per  Square,  is  -  -  0:1:4!- 


The  Sum  is  o  :  u  :  ioi 


EXAMPLE  V. 


What  does  23  Feet  come  to,  at  1  /.  ns.  6  d.  per  Square  ? 


/. 

23  Feet  at  205.  per  Square,  is  -  -  o  : 
23  Feet  at  1  os.  per  Square,  is  -  -  o  : 
23  Feet  at  55.  6  d.  per  Square,  is?  . 
1  s .  id .  vvhofe  half  is  -  -  5_1 

The  Sum  IS  o  : 


s.  d. 


o  :  6  r 
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TIMBER  includes  all  kind 
of  fell'd  and  fealon'd  Woods; 
or  thofe  kind  of  Trees,  which 
being  cut  down  and  feafon’d, 
are  us’d  in  the  ieveral  Parts  of  a 
Building,  by  the  Carpenter, 
Joiner,  Jurner,  thefe 

when  cut  down,  are  call’d  Tim¬ 
ber,  and  when  growing,  Timber 
Trees . 

The  Kinds  of  Timber  are 
fo  numerous,  that  it  would  be 
tedious  to  mention  them  all. 
I  {hall  content  my  felf  with 
mentioning  the  mod  common 
kinds  of  Timber,  and  their 


Ufes,  as  they  are  found  fet 
down  in  Mr.  Evelyns  Sylva  ; 
and  Mr.  Worlidges  Syjfema 
Agriculture. 

1.  Oak .  The  Ieveral  Ufes  of 
oaken  Timber  for  Building  and 
other  Mechanick  Ufes,  are  fo 
univerially  known,  that  it  would 
be  needleis.  to  ennumerate 
them. 

There  is  no  Wood  compara¬ 
ble  to  it,  for  enduring  all  Sea- 
fons  and  W  eathers ;  as  for  Pales, 
Shingles,  Pods,  Rails,  Boards, 
&C.  For  Water  Works  it  is 
iccond  to  none,  efpecially  where 


it  lies  expos’d  to  the  Air  as  6.  Walnut-Tree  Timber  is  of 
well  as  the  Water,  there  is  univerfal  Ufe,  excepting  for 
none  equal  to  it.  the  outfide  of  Buildings:  'there 

2.  him-,  if  it  be  fell’d  be-  is  none  better  for  the  Joiner’s 
tween  N  vember  and  February ,  Ufe,  it  being  of  a  more  cu- 
will  be  all  Spine  or  Heart,  and  rious  brown  Colour  than  Beach, 
either  none  or  very  little  Sap,  and  not  fofubjeft  to  the  Worms, 
and  is  ot  moft  lingular  Ufe  fin  7.  Chef  nut  Tree-  The  Tim- 
the  WaterJ  where  it  lies  always  ber  of  this  Tree  is  next  to 
wet*  and  alfo  where  it  may  Oak>  and  is  the  moll  lought 
be  always  dry.  Alio  the  after  by  the  Joiner  and  Car- 
Toughnefs  of  it,  renders  it  of  penter,  and  is  of  very  longlaft- 
great  Ufe  to  Wheel- wrights,  mg,  as  appears  by  many  ancient 
Mill- wrights,  &c.  it  is  alfo  good  Houles  and  Barns,  built  of  it, 
for  Dreflers  and  Planks  to  chop  about  Gravefendy  in  Kent . 
on,  becaufe  it  is  not  liable  to  8.  The  Service  Tree :  The 
break  and  fly  away  in  Chips,  Timber  of  this  Tree  is  ufeful 
like  other  Timber.  for  the  Joiner,  it  being  of  a 

5.  Seech  j  its  chief  Ufe  is  in  very'  delicate  Grain,  and  is  fit 
Joinery,  Turnery,  Upholftery,  for  divers  Curiofities.  It  alfo 
and  the  like  Mechanical  Works  •  affords  Beams  of  a  confiderable 
the  Wood  being  of  a  white  Bignels  for  Building, 
and  fine  Grain,  and  not  apt  to  9.  The  ‘ Poplar ,  jibel  and 
rend  or  flit :  yet  it  isfomerimes  dj pen  ;  which  Kinds  of  Tim- 
us’d  f especially  of  late  Years,)  ber  are  very  little  different 
for  Building  l  imber  ,  and  if  it  from  one  another,  and  of  late, 
lies  always  wet  fas  in  Ground  are  much  us’d  inftead  of  Fir$ 
Guts  and  the  like ^  it  is  judg’d,  they  look  well,  and  are  tougher 
that  it  will  outlait  even  Oak  and  harder. 
lt:  felf*  ro.  yllder  is  ufeful  for  the 

4.  ydjbj  the  Ufe  of  Jjflj  is  Poles  of  Ladders  and  Scaffolds, 
almofl  univerfal.  It  is  good  and  alio  for  Sewers  and  Pipes, 
for  Building  or  other  Occafions,  for  Conveyance  of  Water  *  for 
where  it  may  lie  dry :  it  ferves  if  it  lie  always  wet,  it  will 
the  Carpenter,  Cooper,  Tur-  harden  like  a  Stone  it  ielf 5  but 
ner.  Plough  -  wright,  Wheel-  where  it  is  fometimes  wet,  and 
wright,  ISc.  and  for  Garden  fometimes  dry,  it  rots  imme- 
Ufes,  no  Wood  exceeds  it;  as  diately. 

for  Ladders,  Hop-Poles,  Pali-  1  r.  Lime-Tree :  Of  this  have 
fade-Hedges,  l$c.  and  alfo  at  been  made  Ladders,  which 
Sea,  for  Oars,  Hand-Spikes,  &c.  have  been  excellently  good, 

5.  Fir  j  which  is  commonly  and  of  a  very  great  Length, 
known  by  the  Name  of  T)eal , 

and  is  of  late  much  us’d  in  The  Time  of  felling  Timber. 
Building ,  efpecially  within 

Doors,  for  Stairs,  Floors,  Wain-  The  Seafon  of  felling  Tim- 
fcor,and  molt  ornamental  Works.  ber,  ufually  commences  about 

the 


T  I 

the  Knd  of  Jtpril  (beeaufe  at 
that  Time,  the  Bark  generally 
riles  the  moft  freely,  and  if 
there  be  any  Quantity  of  Tim¬ 
ber  to  be  fell’d,  the  Statute 
obliges  to  fell  it  then,  the  Bark 
being  neceffary  for  the  Tanner. 

But  the  Opinions  and  Prac¬ 
tices  of  Authors  have  been  ve¬ 
ry  different  concerning  the  belt 
Time  to  fell  Timber. 

Vitruvius  recommends  an 
autumnal  Fall  :  others  advife 
Ojpcember  and  January  •  Cato 
was  of  Opinion,  that  Trees 
fhould  have  bore  their  Fruit 
before  they  were  fell’d,  at  Itaft 
their  Fruit  fhould  be  flrft  ripe, 
which  falls  in  with  the  Senti¬ 
ment  of  Vitruvius. 

And  indeed  tho’  Timber  un- 
bark’d,  be  moft  obnoxious  to 
the  Worm,  yet  we  find  the 
wild  Oak,  and  Timber  fell’d 
too  late,  when  the  Sap  begins 
to  be  proud,  to  be  very  fubjcft 
to  Worms;  whereas  being  cut 
about  Mid-Winter,  it  neither 
cafts,  rifts  or  twines,  beeaufe 
the  Cold  of  fne  W  inter  does 
both  dry  and  confolidate  it. 

It  would  be  happy  therefore 
for  our  Timber,  if  a  Method 
of  tanning  without  fo  much 
Bark,  could,  be  found  out,  as 
the  Honourable  Mr.  Charles 
Howard  has  moft  ingemoufly 
offer’d,  were  become  univer- 
fal,  that  Ttees  being  fell’d 
more  early,  the  Timber  might 
be  fell’d  more  early,  io  as  to 
be  better  feafon’d  and  condi^ 
tion’d  for  its  various  Ufes. 

The  Ancients  had  a  great 
Regard  to  the  Age  of  the 
Moon,  in  felling  their  Timber, 
and  the  Preface  of  bDittnq 
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in  Sylvis  or  the  Wroods,  was  not 
fo  much  celebrated  to  credit 
the  1  iff  ions  of  the  Poets,  as 
for  the  Dominion  of  that  moift 
Planet,  and  her  Influence  upon 
Timber. 

If  their  Rules  avail  any 
Thing,  they  are  thefe  :  Fell 
Timber  in  the  Wane  or  De- 
creafe,  or  four  Days  after  the 
New  Moon  $  and  fome  advife, 
that  it  be  in  the  laft  Quarter. 
Pliny  adviies,  that  it  be  in  the 
very  Article  of  the  Change, 
which  happening  in  the  very 
laft  Day  of  the  Winter-Sol- 
ftice  (he  laysj  that  Timber  will 
prove  immortal. 

Columella  fays,  from  the  ioth 
to  the  ;oth  Day :  Cato  lays, 
four  Days  after  the  Full  :  Ve- 
getins  fays, from  the  15th  to  the 
25th  for  Ship  Timber  5  but 
never  in  the  Increafe,  Trees 
then  abounding  with  Moifture, 
which  is  the  only  Source  of 
Putrefaction. 

Some  have  Regard  even  to 
the  Temper  and  Time  of  the 
Day,  the  W'ind  to  be  low,  nei¬ 
ther  Eaft  nor  Weft  $  neither 
in  frofty,  wet  or  dewy  W  ea- 
ther,  and  therefore  never  in 
the  Forenoon. 

Laftly,  Regard  is  to  be  had 
to  the  Species  of  Timber.  It 
is  beft  to  fell  Fir,  when  it  be¬ 
gins  to  fpring ;  both  as  it  then 
quits  its  Coat  beft,  and  as  the 
W  ood  (according  to  : Thcophra - 
(l us,  is  by  that  Means  rendered 
wonderfully  durable  in  Water. 

Elm,  fays  Mr.  Worlidge ,  is  to 
be  fell’d  between  November 
and  January ;  in  which  Cafe 
it  will  be  all  Heart*  at  leaft 
the  Sap  will  be  very  inconfic- 
derabk : 
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derable:  He  adds,  that  this  is 
the  only  Seal'on  for  felling 
Some  Authors  advife  in  the 
felling  of  Timber,  to  cut  it 
but  into  the  Pith,  and  fo  to  let 
it  ftand  till  dry;  by  which 
Means  the  Moiilure  is  evacu¬ 
ated  in  Drops,  which  would 
otherwife  caufe  Putrefaction. 

T*he  Method  of  Settjoning 

Timber. 

After  Timber  has  been  fell'd 
and  lawn,  it  is  next  to  be  fea- 
ion’d^  for  the  doing  of  which 
fome  advife  that  it  be  laid  up 
very  dry  in  an  airy  Place,  yet 
our  of  the  Wind  and  Sun,  at 
the  leaft,  free  from  the  Extre¬ 
mities  of  either;  and  that  it 
inayn  r  decay,  but  dry  evenly, 
they  order  that  it  be  daub’d 
over  with  Cow  Dung. 

Let  it  not  Hand  upright,  but 
lay  it  along,  one  Piece  upon 
another,  only  kept  a-part  by 
fhort  Blocks  interpos’d,  to  pre¬ 
vent  a  certain  Mouldinefs, 
which  they  are  apt  to  conrrafl 
by  fweating  one  upon  another ; 
which  frequently  produces  a 
Fungus,  especially  if  there  be 
any  iappy  Parts  remaining. 

Others  advife  to  lay  Boards, 
Planks,  £$c.  in  fome  Pool  or 
running  Stream  for  a  few  Days, 
to  extract  the  Sap  from  them, 
and  afterwards  to  dry  them  in 
the  Sun  or  Air.  They  fay, 
that  by  this  Means,  they  will 
neither  chap,  call,  nor  cleave. 
Mr.  Evelyn  particularly  com¬ 
mends  this  Way  of  Sealoning 
for  Fir.  Agatnft  ihrinking  there 
is  no  Remedy. 

Some  again  advife  to  burv 
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them  in  the  Earth  5  others  hi 
Yv  heat  ;  and  others  are  for 
icorching  and  feafoning  them 
in  Fire,  efpecially  Piles,  Polls, 
£yc.  that  are  to  Band,  either  in 
Water  or  Earth. 

Sir  Hugh  "Plat  informs  us, 
that  the  Venetians  burn  and 
fcorch  their  Timber  in  rne 
flaming  Fire,  continually  turn¬ 
ing  it  round  with  an  Engine, 
till  it  has  got  a  hard,  black, 
crulty  Coal  upon  it.  And  the 
Secret  carries  great  Probability 
with  it,  for  that  the  Wood  is 
brought  by  it  to  iuch  a  Hard- 
nek  and  Drienefs,  that  neither 
Earth  nor  \\  ater  can  penetrate 
it. 

Mr.  Evelyn  tells  us,  that  he 
himtelf  had  fecn  Charcoal  dug 
out  of  the  Ground,  amongffc 
the  Ruins  of  ancient  Buildings, 
which  in  all  Probability  had 
lain  covered  with  the  Earth  for 
near  1500  Years. 

Of  preferring  Timber. 

When  Timber  or  Boards, 
have  been  well  lealon’d  or 
dry ’d  in  the  Sun  or  Air,  and 
fix  d  in  their  Places,  and  what 
Labour  you  intend  is  beffow’d 
upon  them,  Care  is  to  be  taken 
to  defend  and  preferve  them, 
to  which  the  /blearing  them 
with  Linfeed  Oil  or  Tar,  or  the 
like  oleaginous  Matter,  contri¬ 
butes  much  to  their  Preferva- 
tion  and  Duration. 

Hefiod  prclcribes  to  hang 
your  Internments  in  the  Smoke 
to  make  them  ftrong  and  laft- 
ing  ;  if  fo,  furely  the  Oil  of 
Smoke  (or  the  vegetable  Oil 
by  fome. other  Means  obtain’d) 

mull 
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mull  needs  be  effectual  for  the 
Prefervation  of  Timber. 

The  Praftice  of  the  Hollan¬ 
ders  deferves  uur  Notice,  who, 
to  preierve  their  Gates,  Port 
Cullis’s,  Draw-Bridges,  Sluices, 
coat  them  over  with  a  Mix¬ 
ture  ot  Pitch  and  Tar,  where¬ 
on  they  drew  fmall  Pieces  of 
Cockles  and  other  Shells,  bea¬ 
ten  almod  to  Powder,  and  mix’d 
with  Sea  Sand  •  which  incrult 
and  arm  it  wonderfully  againft 
all  Aflaults  of  \\  ind  and 
Weather. 

When  Timber  is  fell’d  before 
the  Sap  is  perfectly  at  reft,  it 
is  very  fubjeCt  to  the  Worms  $ 
but  to  prevent  and  cure  this, 
Mr.  Evelyn  recommends  rhe 
following  Secret,  as  the  molt 
approv’d. 

Put  common  Sulphur  into  a 
Cucurbit,  with  as  much  Aqua 
Fortis  as  will  cover  it  three 
Fingers  deep  5  didil  it  to  a 
Drienefs,  which  is  perform’d 
by  two  or  three  Rectifications. 

Lay  the  Sulphur  that  re¬ 
mains  at  the  Bottom,  being  of 
a  blackifh  or  fad  red  Colour,  on 
a  Marble,  or  put  it  in  a  Glafs, 
and  it  will  diflolvc  into  an  Oil  5 
with  this  Oil  anoint  the  Tim¬ 
ber  which  is  infeCted  with 
Worms,  or  to  be  preferv’d  from 
them. 

It  is  a  great  and  excellent 
Arcanum  (he  tells  us)  for  ting¬ 
ing  the  Wood  of  no  unpleaf.mt 
Colour,  by  no  Art  to  be  walh’d 
out  ;  and  fuch  a  Prefervative 
of  all  Manner  of  Woods,  nay 
of  many  other  Things  alfo  ;  as 
Ropes,  Cables,  Filhing-Nets, 
Mads  of  Ships,  Ifc.  that  it  de¬ 
fends  them  trom  Putrefaction, 


either  in  Water,  under,  or  above 
the  Earth  $  in  Snow,  Ice,  Air, 
Winter  or  Summer ,  i$c. 

It  were  fuperfluous  to  de- 
l'c  ribe  the  Procefs  of  making, 
the  Aquafortis  $  it  /hall  fuF 
fice  to  let  you  know,  that  our 
common  Copperas  makes  this 
Aqua  fortis  well  enough  for 
our  Purpofe,  being  drawn  over 
by  a  Retort.  And  as  for  Sul¬ 
phur ,  the  Illand  of  St.  Chrijlo- 
phers  yields  enough  (which 
hardly  needs  any  refining,!  to 
iurnilh  the  whole  World. 

This  Secret  for  the  curious  I 
thought  not  proper  to  omit, 
tho’  a  more  compendious  Way 
may  ferve  the  Turn,  three  or 
four  anointings,  as  to  Pods,  &c. 
this  has  been  experimented  in 
a  Walnut  Tree  Table,  where 
it  has  dedroy’d  Millions  of 
Worms  immediately,  and  is. 
to  be  practis’d  for  Tables, 
Tubes,  Mathematical  Indru- 
ments ,  Boxes,  Bed  -  Steads, 
Chairs,  the  Oil  of  Wal¬ 
nuts  will  doubtlefs  do  the  lame  • 
is  l'weeter  and  better  than  Var- 
nifh;  but  above  all,  Oil  of  Ce¬ 
dar,  or  that  of  Juniper  is  com¬ 
mended. 

As  for  Pods  or  the  like  that 
dand  in  the  Ground,  the  burn¬ 
ing  the  Outfides  of  thofe  Ends 
that  are  to  dand  in  the  Ground, 
is  a  great  Prefervative. 

Sir  Hugh  ‘Plat  tells  us  of  a 
Kentijb  Knight  of  his  Acquain¬ 
tance,  who  us’d  to  burn  the 
Ends  of  his  Pods  for  Railing 
and  Paling;  and  this  was  likewile 
praflis’d  by  Mr.  Walter  Cuck - 
field  of  Suffer ,  Efquire,  with 
very  good  Succefs. 

And  this  Practice  was  pro- 
babl  y 
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bably  deduc’d  from  the  Obfer- 
vations  'that  feveral  made  who 
digged  the  Earth,  and  found 
Charcoal,  which,  as  they  con¬ 
jectured,  had  lain  there  ioo 
Y  ears  (nay  Eiq  ^  Evylin  lays 
1500)  and  yet  was  not  m  the 
leaft  inclin’d  to  Pur  re  faction, 
but  was  very  firm  and  lolidj 
which  is  a  plain  Demonltranon, 
that  Timber  thus  prepar’d,  will 
refift  Patrctaftion  much  longer 
than  it  can  do  without  it. 

That  this  burning  the  Ends 
of  Timber,  is  alio  praftifed  in 
Gennady,  as  appears  by  the 
A  bit r a  61  of  a  Letter  wrirten  by 
2)  avid  l  'aider beck,  a  German 
Philosopher  and  Phyfician  at 
Mir, den,  to  Doffcor  Lar^elot, 
regdtred  in  the  ‘ Philofophical 
‘Iran fa  El  ions,  N.  Page  585, 
in  thcle  Words  :  Hence  alio 
they  flightly  burn  the  Ends  of 
Timber  to  be  fet  in  the 
Ground,  that  fo  by  the  Fufon 
made  by  the  Fire,  the  volatile 
Salts  (which  by  Acceffion  of 
the  Moifture  of  the  Earth 
would  eafily  be  confum’d  to 
the  Corruption  of  the  Timber) 
may  catch  and  fix  one  another. 

Of  clofng  the  Chops  or  Clefts 
in  Green  Timber. 

Green  Timber  is  very  apt 
to  fplit  aud  cleave  after  it  is 
wrought  into  Form  ;  which  is 
a  great  Eye  Sore  in  fine  Build¬ 
ings. 

This  may  be  done  by  anoint¬ 
ing,  luppling  and  foaking  it 
with  the  Fat  of  powdered  Beef 
Broth,  twice  or  thrice  repeated* 
and  the  Chaps  fill’d  with 
Spunges,  dipt  into  it  3  this  is 


to  be  done,  as  has  been  faid, 
twice  or  thrice  over. 

Some  Carpenters  make  Ufe 
of  Greafe  and  Saw  JDuft,  min¬ 
gled  together  for  the  fame 
Purpofe  *  but  the  firil  is  To 
good  a  Way,  (fays  our  Au¬ 
thor  )  that  I  have  feen 
ewind-Jbock'd  Timber  fo  exqui- 
firely  clos’d,  as  not  to  be  dif* 
cern’d  where  the  Defefts  were. 
But  this  muft  be  done  while 
the  Timber  is  green. 

Of  meafuring  of  Timber. 

Timber  is  commonly  mea- 
fured  and  fold  by  the  Tun  or 
Load,  which  is  a  lolid  Meafure, 
containing  40  or  50  folid  Feet, 
viz.  40  r  eet  of  round  Timber, 
aud  5^  Feet  of  hewn  Timber - 
the  Denomination  of  Load  or 
d  un  is  fuppos'd  to  arife  from 
hence,  that  40  or  50  folid  Feet 
ol  luch  Timber,  weighs  about 
a  Tun,/,  e .  2 o  Hundredweight, 
which  is  ufually  accounted  a 
Cart  Load. 

1.  For  meafuring  of  Round 
Timber .]  The  Cuftom  is  to  gird 
the  Tree  about  in  the  middle 
of  the  Length,  and  folding  the 
Line  twice  to  take  one  Length 
or  a  quarter  of  the  whole,  and 
to  account  that  for  the  true 
Side  cf  the  Square.  Then  for 
the  Length,  ’tis  accounted  from 
the  But-end  of  the  Tree,  fb 
far  up  as  the  Tree  will  hold 
half  a  Feet  Girt ,  as  they  phrafe 
it,  i .  e.  as  long  as  the  Line 
twice  folded,  is  half  a  Foot. 

The  Dimenfions  thus  taken, 
the  Quantity  of  Timber  may 
be  meafured,  either,  by  mul¬ 
tiplying  the  Side  of  the  Square 

in 
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in  it  felf,  and  thar  Product  will 
be  the  Length  by  the  Method 
of  Crofs  Multiplication . 

But  more  eafily  and  fpeedi- 
ly  on  Gunter  s  Line,  by  extend¬ 
ing  the  Compares  from  1 2  to 
the  Side  of  the  Square  in  In¬ 
ches  ;  for  that  Extent  turn’d 
twice  fthe  fame  W  ay)  from  the 
Length  in  Feet,  will  reach  to 
the  (Jontent  in  Feet. 

But  better  flill  on  Coggle- 
Jhal's  Sliding  Rule,  by  fetting 
1 2  on  the  Girt  Line  D,  to  the 
Length  of  Feet  in  the  Line  C : 
then  againft  the  Side  of  the 
Square,  on  the  Girt  Line  D, 
taken  in  Inches,  you  have  on 
the  Line  C,  the  Content  of  the 
Timber  in  Feet. 

Note  1.  This  Method  of  mea¬ 
furing  round  Timber,  tho’  it  is 
common,  is  very  erroneous  5 
and  the  Content  that  is  found 
hereby,  xtis  demonftrated  is  lefs 
than  the  true  Content  or  Mea- 
fure  in  the  Ratio  of  11  to  14. 

Flow  to  avoid  this  Error, 
and  meafure  it  jultly,  is  (hewn 
under  the  Ufe  of  Cogglejbal' s 
Sliding  Rule .  Which  fee. 

2.  If  the  Tree  have  any 
reat  Boughs  or  Branches  that 
ave  Timber  (as  they  phrafe  it) 

i.  e.  which  will  hold  half  a 
Foot  Girt,  they  are  ufually 
meafured  and  added  to  the  reft : 
the  Solidity  of  the  whole  being 
thus  found,  [they  divide  it  by 
40,  which  brings  it  into  Loads 
or  Tuns. 

3.  In  meafuring  Round  Tim¬ 
ber  for  Sale,  they  ufually  calt 
away  an  Inch  out  of  the  Squares 
for  the  Bark,  if  Oak;  lo  that 
a  Tree  10  Inches  fquare,  they 
reckon  it  as  if  it  were  but 
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but  for  AJb,  Elm  and  Rcach% 
an  Inch  is  too  much  to  be  al¬ 
low’d  for  the  bark. 

Again,  this  Way  of  taking  £ 
of  the  Circumference  for  the 
true  bquare,  is  erroneous,  and 
always  gives  the  Solidity  lefs 
than  the  Truth,  by  about  a 
fifth  Part. 

For  meafuring  hewn  or  fqua- 
red  'Timber.']  The  Cuftom  is  to 
find  the  middle  of  the  Length 
of  the  Tree,  and  there  to  mea¬ 
fure  its  Breadth,  by  clapping 
two  Rules  or  other  ftraitThmgs 
to  the  Sides  of  the  Tree,  and 
meafuring  the  Diftance  between 
them  ;  in  the  like  Manner  they 
meafure  the  Breadth  the  other 
Way  :  If  the  two  be  unequal, 
they  add  them  together,  and 
take  half  the  Sum  for  the  true 
Side  of  the  Square. 

The  Dimenfions  thus  taken, 
the  Content  is  found  either  by 
Crofs  Multiplication ,  Gunters, 
Scale ,  or  the  Sliding  Rule,  af¬ 
ter  the  Manner  already  duel¬ 
ed,  the  Content  divided  by  50, 
gives  the  Number  of  Loads. 

If  the  unequally,  this  Method 
of  meafuring  it,  is  erroneous; 
always  giving  the  Content  more 
than  the  Truth,  and  the  more 
fo,  as  the  Difference  of  the 
Sides  is  the  greater  ;  yet  Cu- 
ftom  has  authoriz  d  it,  to  mea¬ 
fure  iuch  Timber  juftly,  a  mean 
Proportional  Ihould  be  found 
between  the  unequal  Sides  ; 
and  this  mean  be  accounted  the 
Side  of  the  Square. 


The 
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The  Meaf uring  of  Board  and 
Timber. 

i.  Of  Board- Meafure. 

To  meafure  a  Board,  is  no 
other  but  to  meafure  a  long 
Square. 

Example  r.  If  a  Board  be 
16  Inches  broad,  and  13  Feet 
long,  how  many  Feet  is  con¬ 
tain’d  therein  ? 

Multiply  1 6  by  13,  and  the 
Produfl  is  208  ;  which  divided 
by  la,  gives  17  Feet,  and  4 
remains,  which  is  a  third  Part 
of  a  Foot. 

Or  thus:  Multiply  156  (the 
Length  in  Inches)  by  16,  and 
the  Product  is  2496  ;  which  di¬ 
vided  by  144,  the  Quotient  is 
17  Feet,  and  48  remains,  which 
is  a  third  Part  of  144,  the  fame 
as  before. 

12  ;  13  :  :  16 

48 
16 

12)208 
*7  ri 

Or,  144  :  156  :  :  16 
16 

93* 

15* 

144)2496(17,3* 
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By  Scale  and  Compajfes. 

Extend  the  Compafles  from 
12  to  13,  that  Extent  will  reach 
from  16  to  17^  Feet,  the  Con¬ 
tent. 

Or,  extend  from  144  to  156, 
(the  Length  in  Inches)  that 
Extent  will  reach  from  16  to 
ll  i  Feet,  the  Content. 

Example  2.  It  a  Board  be  19 
Inches  broad,  how  many  Inches 
in  Length  will  make  a  Foot? 

Divide  144  by  19,  and  the 
Quotient  is  7.  58  very  near  • 
and  fo  many  Inches  in  Length, 
if  a  Board  be  19  Inches  broad, 
will  make  a  Foot. 

I.  I.  I.  I. 

19  :  144  :  :  1  :  7.58 fere . 

Extend  the  Compafles  from 
*9  to  H4>  that  Extent  will 
reach  from  1  to  7.583  that  is, 

7  Inches,  and  lomething  more 
than  a  half.  So,  if  a  Board  be 
19  Inches  broad,  if  you  take 
7  Inches  and  a  little  more  than 
a  half  with  your  Compafles 
from  a  Scale  of  Inches,  and 
run  that  Extent  along  the 
Board,  from  End  to  End,  you 
may  find  how  many  Feet  that 
Board  contains;  or  you  may 
cut  off  from  that  Board,  any 
Number  of  Feet  defir’d. 

For  this  Purpofe  there  is  a 
Line  upon  moft  ordinary  Joint- 
Rules,  with  a  little  Table  plac’d 
upon  the  End  of  all  fuch  Num¬ 
bers  as  exceed  the  Length  of 
the  Rule,  as  in  this  little  Ta¬ 
ble  annex’d. 
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48 
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Here 


c 

0 

0 

0 

5 

c 

H 

6 

12 

6 

4 

3 

2 

2 

1 

1 

I 

2  ' 

3 

4 

5 

6 

7 

8 

Here  you  fee,  if  the  Breadth 
be  one  Inch,  the  Length  mull 
be  1 2  Feet-  if  two  Inches,  the 
Length  is  6  Feet;  if  five  In¬ 
ches  broad,  the  Length  is  2 
Feet,  5  Inches, 

The  reft  of  the  Lengths  are 
exprefs’d  in  the  Line" :  thus 
if  the  Breadth  be  9  Inches,  you 
will  find  it  againlt  16  Inches, 
counted  from  the  other  End  of 
the  Rule ;  if  the  Breadth  be 

15 

15 

75 

1 5 


225 
1 8 

1800 

225 


1 170 


1 1  Inches,  then  a  little  above 
1  3  Inches,  will  be  the  Length 
of  a  Foot, 

§  2.  Of  Squar'd  Timber. 

By  Squar’d  Timber  is  here 
meant  all  fuch  as  have  equal 
Bafes,  and  the  Sides  ltrait  and 
parallel. 

Example  r.  If  a  Piece  of 
Timber  be  1  Foot,  3  Inches  (or 
1 5  Inches,)  fquare,  and  18  B'eet 
long,  how  many  folid  Feet  are 
contain’d  therein  ? 


F. 

1. 

1 

3 

1 

3 

1 

3 

3 

9 

1 

6 

9 

6 

9 

4 

6 

3 

28 

I 

6 

180 

360 

720 

Anfwer,  28  Feet  and  half  a  quarter. 

Here,  inftead  of  multiplying  Inches  deep,  and  1  Foot  7  In- 
by  18,  (where  I  wrought  by  ches  broad,  and  16  Feet  9  In- 
Fcct  and  Inches )  1  multiply  cl  ches  long,  how  many  Feet  of 
by  6,  and  then  by  3,  becaufe  Timber  are  in  that  Piece  ? 

3  times  6  is  18.  Multiply  the  Depth,  Breadth 

Example  2.  If  a  Piece  cf  and  Length  together,  and  the 
fnuar'd  Timber  be  2  Feet  9  Product  will  be  the  Content. 
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F. 

1. 

33 

2 

9 

19 

1 

7 

2  97 

2 

9 

33 

1 

7 

3 

627 

4 

4 

3 

1 6-75 

16 

9 

3i35 

69 

8 

0 

4389 

3 

3 

2  3 

3762 

627 

72 

I  I 

2  3 

144)  10502.25(72.93 


422 

1342 

465 


33 

Anfwer,  72  Feet,  11  Inches  5  or,  72  Feet,  93  Parts. 


Sy  Scale  and  CompaJJes. 

For  the  firft  Example,  ex¬ 
tend  the  Compaffes  from  1 2  to 
1 5  Inches,  (the  Side  of  the 
Square)  that  Extent  will  reach 
from  18  Feet  (the  Length  be¬ 
ing  twice  turn’d  over)  to  28 
Feet  and  fomething  more. 

For  the  lecond  Example, 
find  a  mean  Proportional  be¬ 
tween  19  Inches  and  33  Inches, 
by  dividing  the  Space  between 
them  into  two  equal  Parts  3 
and  the  Compafs  Point  will 
reft  upon  .25,  which  is  a  mean 
Proportional  between  19  and 
3  3* 

Then  extend  the  Compares 
from  x  2  to  25,  (the  Propor¬ 


tional  found)  that  Extent  will 
reach  (being  twice  turn’d  over) 
from  itf.75  Feet,  the  Length, 
to  72.93  Feet,  the  Content. 

A  common  Error  is  com¬ 
mitted,  for  wrant  of  Art,  inmea- 
furing  thefe  laffc  Sorts  of  Solids, 
by  adding  the  Depth  and 
Breadth  together,  and  taking 
half  for  the  Side  of  a  mean 
Square.  This  Error,  tho*  it 
be  but  fmall,  when  the  Depth 
and  Breadth  be  pretty  near 
equal  3  yet  if  the  Difference 
be  great,  the  Error  is  very 
confiderable  3  for  the  Piece  of 
Timber,  thus  meafur’d,  will 
be  more  than  the  Truth,  by  a 
Piece  wBofe  Length  is  equal  to 
the  Length  of  the  Piece  of 

X  2  Timber 
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Timber  to  be  meafur’d,  and 
the  Square  equal  to  half  the 
Difference  of  the  Breadth  and 


Depth,  as  I  Ihall  here  demon- 
itrate. 


G  19  0-7 
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I  fay,  the  Square  GH  IK, 
is  grearer  than  the  Parallelo¬ 
gram  A  B  C  D,  by  the  little 
Square  OHPL;  for  the  Pa¬ 
rallelogram  Q^P  I  K,  is  equal 
to  the  Parallelogram  A  E  P  D  • 
and  the  Parallelogram  GOLqJ 
is  equal  to  the  Parallelogram 
£B  CF.  Therefore  the  Square 
is  grearer  than  the  Parallelo¬ 
gram,  by  the  little  Square 
OH  PLj  which  was  to  be 
prov’d. 

Otherwife,  you  may  prove 
it  by  Numbers,  thus  5  the  Sum 
of  33  and  19,  is  52;  the  half 
thereof  is  2 the  Square  of 


26  is  676  •  and  the  Produft  of 
the  Depth  and  Breadth,  is  627  - 
the  Difference  of  thefc  two  is 
49)  equal  to  the  Square  of  half 
the  Difference;  for  the  Diffe¬ 
rence  between  33  and  19,  i$ 
14,  the  half  thereof  is  7,  whole 
Square  is  49.  Which  was  to 
be  prov’d. 

Now,  if  this  49  be  multi- 
ply’d  by  the  Length  of  the 
Piece,  and  that  Produft  divided 
by  144,  te  bring  it  to  Feet,  and 
thofe  Feet  added  to  the  true 
Content,  the  Sum  will  be  equaF 
to  the  Content,  found  by  the 
falfe  Way  mention’d. 


See 
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See  the  Work  of  both. 

33  D„»pth.  16.75  the  Length. 

19  Breadth.  49  the  Square  of  i  Diff. 


6700 


2  6  half.  - . 

26  4)820.75(5.69 


156 


1007 

1435 


l675 


338o 

4732 

4056 

676 


144)11323.00(78.63 


1243 

910 

460 


28 


Feet 

To  72.93  the  true  Content, 

Add  5.69  the  Part  luperfluous. 

Rem.  78.62  equal  to  the  Content  by  the  falfeWay. 


X  3 


By 
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By  Feet  and  Inches . 

F.  I. 

F. 

I. 

2  2 

0 

7 

2  2 

0 

7 

o  4 
1 6  9 


5  5 
3 


4 

o 


5849  Part  fuperfluous. 
72  11  2  3  true  Content  add. 


4 

4 

4 

4 

4 

8 

4 

1 6 

9 

75 

r 

4 

3 

6 

3 

Falfe  C.  78  7  7 


78770  equal  to  the  Content  by  the  falfe  Way 


To  find  how  much  in  Length 
makes  a  Foot  of  any  fquard 
f timber . 

Always  divide  1728  (the  fo- 
lid  Inches  in  a  Foot)  by  the 
Area  of  the  Bafe  •  the  Quo¬ 
tient  is  the  Length  of  a  Foot. 

This  Rule  is  general  for  all 
Timber,  which  is  of  equal 
Thicknefs  from  End  to  End, 
whether  it  be  fquare,  triangu¬ 
lar,  multangular,  or  round." 

Example  1.  If  a  Piece  of 
Timber  be  18  Inches  lquare, 
how  much  in  Length  will  make 
a  Foot  folid? 

18 

18 


144 

18 


By  Scale  and  Compajfes. 

Extend  the  Compares  from 
1  to  18,  that  Extent  will  reach 
from  18  to  324,  the  Square  or 
Area  of  the  Bafe^  then  extend 
from  324  to  1728,  that  Extent 
will  reach  down  from  1  to  5 
Inches  and  ■§■  of  an  Inch. 

Or  thus :  Extend  the  Com¬ 
pares  from  181041.565,,  that 
Extent  turn’d  twice  over  from 
1,  will  at  laft  fill  upon  5!,  as 
before. 

Note,  That  41.569  is  the 
fquare  Root  of  1728. 

Example  2.  If  a  Piece  of 
Timber  be  22  Inches  deep  and 
1 5  Inches  broad,  how  much 
in  Length  will  make  a  Foot  ? 


324)1728(5! 

1620 


108 

Anfwer,  5  Inches  ami  j 
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By  Scale  and  Compares. 
Extend  the  Compaffes  from 
i  to  [5,  that  Extent  will  reach 
from  22  to  330;  then  extend 
from  330  to  17-8,  that  Extent 
will  reach  from  i  to  5.23  Im 
chcs,  the  Length  of  a  Foot. 

There  is  a  Line  for  this 
Purpofe  upon  moft  ordinary 
Rules,  with  a  little  Table  at 
the  End -of  all  fuch  Numbers 
Anfwer,  5  Inches  and  .2  3  Parts,  as  exceed  the  Length  of  the 

Rule,  fuch  as  this  annex’d. 


!  0  !  0  !  0  M  9 1 

0  1 

"  ! 

3\ 

9  1 

Inches. 

j  14.4  |  26  j  16  j  0  j  c.  \ 

!  * 

! 

i  * 

!  T  j 

!  Feet-  ! 

1  .  1  )  1  ')  1  a  1  r  1 

l  1  1  -  1  8  |  4  |  5  1 

iJL 

i__7_ 

i  *  1 

1  9  1 

Okie  of  cheSq.  j 

Here  it  is  to  be  feen,  that  taught,  by  dividing  the  Di- 
if  the  Side  of  the  Square  be  1,  {lance  upon  the  Line  of  Num- 
the  Length  mull  be  144  Feet;  bers  into  two  equal  Parts, 
if  two  Inches  be  the  Side  of  Thus,  if  the  Breadth  be  25 
the  Square,  it  mull  be  36  Feet  Inches,  and  the  Depth  9  In¬ 
in  Length,  to  make  a  lolid  ches,  divide  the  Space  upon 
Foot,  {ff c.  the  Line  of  Numbers- into  two 

If  the  Side  of  the  Square  be  equal  Parrs,  and  you  will  find 
not  in  the  little  Table,  it  may  the  middle  Part  at  15;  fo  is 
be  found  upon  the  Line;  thus  1 5  Inches  the  Geometrical  mean 
if  the  Side  of  the  Square  be  16  Proportional  fought;  then  if 
Inches,  you  will  find  it  againft  you  look  for  1 5  upon  the  Line 
6  Inches,  and  7  tenths,  counted  above-mentioned,  you  will  find 
from  the  other  End  of  the  7  Inches  and  a  little  above 
Rule.  .  half  to  be  the  Length  of  a 

Then,  if  you  take  the  Length  Foot, 
of  a  Foot  from  the  Line  of  In¬ 
ches  with  the  Compaffes,  and  (j  3.  Unequal  Squar'd  Timber „ 
run  the  Compaffes  along  the 

Piece  from  End  to  End,  you  Unequal  fquar’d  Timber  is 
will  find  how  many  Feet  are  all  fuch  as  hath  unequal  Safes ; 
contain’d  in  that  Piece ;  or  you  /.  e.  that  is  thicker  at  one  End 
may  cut  off  any  Number  of  than  the  other  ;  and  luch  the 
folid  Inches  that  {hall  be  de-  Generality  of  Timber  Trees 
fir’d;  but  if  the  Sides  of  the  are,  when  they  are  hewn  and 
Piece  be  unequal,  then  you  brought  to  their  Squares, 
are  to  find  a  mean  Proportional  The  ufual  Way  of  mea' 
Number,  as  has  been  before  furing  fuch  Timber  is,  tq  t^J* 

X  4 


t  r 

22 

U 

no 

22 

330)  1718(5. -3 

78^ 

1 200 
210 
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a  Square  about  the  middle  of 
the  Piece,  which  is  iuppos’d  to 
be  a  mean  Square:  This  Way 
comes  pretty  near  to  the  Truth, 
when  the  Piece  is  pretty  near 
as  thick  at  one  End  as  at  the 
other  •  but  the  Error  is  very 
confiderable,  when  there  is  a 
great  Difproportion  between 
the  Ends  of  the  Piece,  all  fuch 
Solids  being  the  Fruflums  of 
‘Pyramids  ^  the  true ‘Way  of 
tneafurmg  them  muft  be  by 
the  Direfiions  given  for  mea- 
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Turing  the  Fruftum  of  a  Pyra¬ 
mid.  See  'Pyramid,  and  Fru¬ 
ftum  of  a  Pyramid . 

I  /Hall  give  an  Example  or 
two,  wrought  both  by  the  true 
and  the  talfe  way;  by  which 
you  may  fee  the  Difference. 

Example  i.  If  a  Piece  of 
Timber  be  25  Inches  fquare  at 
the  greater  End,  and  9  Inches 
fquare  at  the  leffer  End,  and 
20  Feet  long,  how  many  Feet 
of  Timber  are  in  that  Tree  ? 


9 

Sum  34 

Half  1 7  the  Side  of  the  Square  in  the  middle 
*7 


119 

17 

2.89 

20 


J44)  5780(40.13 


0200 


Anfwer  40.13  Feet,  by  the  fclfe  Way, 


25 


25 

9 


25 

9 


T  I 


T  I 


225  1 6  Difference  of  the  Sides, 

16 


96 

1 6 

3)7.56  the  Square. 


85-333 

225 


310.333 

20 


i44)620.66bof43.ioi 


446 

146 

266 


122 

A nfwer  43.101  Feet  by  the  true  way,  fo  that 
there  is  near  3  Feet  difference. 

By  Scale  and  Compares.  Length,  to  43.1  Foot,  the  Con¬ 
tent  the  true  way. 

Extend  the  Compares  from  Extend  the  Ccmpafles  from 
1  to  9,  that  Extent  will  reach  1 2  to  17  fthe  Side  of  the  mid- 
from  25  fthc  fame  way,)  to  225  die  Square,)  and  that  Extent 
the  Reftangle  of  the  Sides  of  will  reach  from  20  fthe  Length 
the  two  Bales  j  then  the  Diffe-  being  twice  turn'd  over )  to  40.  r. 
rence  between  the  faid  Sides  is  Feet,  the  Content  by  the  falfg 
1 6  :  extend  the  Compares  way. 
from  ;  to  and  that  Extent 

will  reach  from  16  to  85-333,  a  Example  2.  If  a  Piece  of 
third  Parr  of  the  Square;  which  Timber  be  31  Inches  broad  and 
being  added  to  225,  the  Sum  20  Inches  deep,  at  the  greater 
is  310.333  a  mean  Area:  then  End,  and  10  Inches  broad  and 
extend  the  Compafles  from  6  deep  at  the  leifer  End,  and 
144  to  310.333,  and  that  Ex-  18  Foot  long,  how  many  Feet 
teat  will  reach  from  20,  the  of  Timber  are  in  that  Piece? 

3* 


3  8  400 


29)284 

385)-23°o 

3909)— 375000 

39185) - 231900 

391909) - 359750 

144)5375-754(37-33 


1055 

477 

455 

23 


19  5.959  mean  Prop. 
640  the  greater  Bale. 
60  the  leffer  Bafe. 


895.959  the  Sum. 

6f  the  Height. 


5375-754 

Add  32 

20 

10 

6 

Sum  42 

26Sum. 

Half  21 

13  half. 

13 

63 

21 


273  Area  in  the  mid. 
18  Length. 


‘Content  the  true  way-} 

Anfwer  ^Comem’  theLlfe  way£ 

34.12  Feet.  3 


1284 

273 


I44)49i4(34.i2 


594 

180 
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By  Scale  and  Cotnpajfes. 

Extend  the  Compares  from 
i  to  20,  and  that  Extent  will 
reach  from  32  to  640,  the  Area 
of  the  greater  Bafe. 

Then  extend  them  from  1  to 
6oy  and  that  Extent  will  reach 
from  64.0  to  3  840c,  the  Product 
of  the  two  Areas. 

Find  the  iquare  Root  of  it, 
by  dividing  the  Space  between 
14  and  38400  into  two  equal 
Parts,  and  fo  you  will  find  the 
middle  Point  at  195.959  the 
Root  fought  5  which  is  a  mean 
Proportional  between  the  grea¬ 
ter  and  leficr  Areas. 

Then  add  the  mean  Propor¬ 
tional  and  two  Areas  together, 
and  the  Sum  will  be  895.959  • 
which  being  multiply’d  by  6 
fa  third  Part  of  the  Length j 
by  extending  from  1  to  6>  "and 
that  Extent  will  reach  from 
895.959^  to  5375.75. 

Then  extend  them  from  144 
t0  5  375*75,  and  that  Extent 
will  reach  from  1  to  5^.33  Feet 
the  true  Content. 

For  the  falfe  way,  half  the 
Sum  of  the  Breadths  is  21, 
which  is  the  Breadth  in  the 
middle  3  and  half  the  Sum  of 
the  Depths  is  13:  Extend  the 
Compares  from  1  to  13,  and 
that  Extent  will  reach  from  2 1 
to  273,  the  Area  of  the  mid¬ 
dle  Bafe :  then  extend  them 
from  144  to  273,  and  that  Ex¬ 
tent  wall  reach  from  18  fthe 
Length,)  to  34.12,  the  Content 
the  falfe  way. 

Of  measuring  round  I'mber, 
whofe  Bafes  are  equal . 

The  common  way  of  mea- 
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Turing  round  Timber  Trees,  is 
to  girt  them  about  the  middle 
with  a  String,  and  to  take  the 
fourth  Part  of  that  Girt  for  the 
Side  of  a  Square,  by  which 
the  Piece  of  Timber  is  mea- 
fured  as  if'it  was  fquare. 

But  that  this  is  an  Error, 
will  be  made  appear  by  what 
follows. 

If  the  Circumference  of  a 
Circle  be  1.  the  Area  will  be 
•079583  then  the  fourth  Part 
of  r  is  .25,  which  being  fqua- 
red,  makes  .0625$  this  they 
fuppofc  to  be  a  mean  Area,  in- 
dead  of  .07958:  therefore  the 
true  Content  always  bears  fuch 
Proportion  to  the  Content  found 
by  the  laid  cullomary  falle 
way,  as  .07958  to  .06255 
which  is  nearly  as  23  to  18; 
fo  that  in  meafuring  by  that 
cullomary  falle  way,"  there  is 
above  the  one  fifth  Part  loll  of 
what  the  true  Content  ought  to 
be. 

This  Error,  tho’  it  has  been 
fo  often  confuted,  yet  it  is 
grown  fo  cullomary  every 
where,  that  there  is  but  little 
Hopes  of  prevailing  with  Per- 
lons  to  embrace  the  Truth • 
but  however,  I  fhall  proceed 
m  the  following  Examples  to 
give  the  Operations  both  by 
the  true  way,  and  the  falfe  cu- 
ftomary  way. 

Example  1 .  If  a  Piece  of  Tim¬ 
ber  be  96  Inches  in  Circumfe¬ 
rence  or  Girt,  and  18  Feet  in 
Length,  how  many  Feet  of 
Timber  does  it  contain  ? 


a 


T  I 


T  I 


96  fthe  Girt)  and  that  Extent 
will  reach  from  18  Feet  (turn’d 
twice  over;  to  5,1.67  Feet  the 
true  Content. 


Example  i.  If  a  pjccc  of 
Timber  be  Inches  Girt,  and 
20  Feet  long,  how  many  Feet 
does  it  contain  ? 


The  fourth  Part  of  86  is  * 


F. 

1. 

p. 

1 

9 

6 

1 

9 

6 

1 

9 

6 

1 

4 

1 

6 

0 

10 

9 

3 

2 

6 

3 

20 

64 

2 

3 

O 

-* '} 

2M 


107; 

21 5 

43° 

262. 2  $ 

20 

1 44)  9243-00  (64.2 

6oy 

290 


20 

The  Content  the  falfe  way,  Feet 


^he  Operation  the  true  ctxay. 


86 

86 


iS8.;7368 

20 


516 

688 


J44)i  1771.47360(81.74 


7396 

07938 


231 

1074 

667 


39168 

36980 

66^64 

31772 


91 


3S8.J7368 


Sy 


The  true  Content  is  81.74  Feet. 


T  I 

By  Scale  and  CompaJJes. 

Extend  the  Compares  from 
12  to  21.5,  and  that  Extent 
turn’d  twice  over  from  20,  will 
reach  at  laft  to  64.2  Feet,  the 
Content  the  falfe  way. 

Again,  extend  the  Compaf- 
fes  from  42.^4  to  8 6,  and  that 
Extent  turn’d  twice  over  from 
20,  will  at  laft  fall  upon  81.74 
Feet,  the  true  Content. 

§  4.  f he  meafuring  of  Round 
timber ,  whoje  Safes  are 
unequal . 

The  cuftomary  way  of  mea- 
Turing  Round  Timber  fas  has 
been  faid  before )  is  to  take  a 
fourth  Part  of  the  Girt  in  the 
middle  of  the  Piece,  for  the 
8ide  of  a  mean  Square. 

But  this  way  has  been  prov’d 
to  be  erroneous  in  Timber  that 
is  all  the  Length  of  an  equal 

36  36?Subtracl. 

9  9*> 


Reft.  324  27  Difference, 

27 


189 
54 

3)729  the  Square. 

243  one  third. 

324  Reftangle 

— -  144) 

576 
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Thicknefs  5  and  it  muft  of  Nt  - 
ceiTity  be  much  more  fo  in 
Timber  that  is  tapering  •  and 
the  greater  will  the  Error  be, 
the  more  tapering  the  Timber 
is.  For  to  an  Error  in  the 
lall  foregoing  Sedion,  there 
will  be  added  the  Error  in  the 
proceeding  Setfion-  therefore 
in  order  to  meafure  all  fueh 
Timber  according  to  Art  and 
1  ruth,  fuch  a  Piece  ought  to 
be  conlidercd  as  a  Feuf'um  of 
a  Cone,  and  ihould  be  mca- 
iured  by  Rules  given  for  mea- 
Turing  that-  by  which  Rules 
the  following'  Examples  are 
wrought. 

Example  i.  If  a  Piece  of 
Timber  be^  9  Inches  Diameter 
at  the  lefler  End;  and  In¬ 
ches  at  the  other  End,  and  20 
Feet  in  Length,  how  many 
Feet  of  Timber  does  it  contain  ? 

78/4 

567 

74978 

47124 

39270 


4473218  a  mean  Area. 
24 


17812872 

8906436 


0687.7232(74.22 


607 

317 

292 


Anfwer  74.22  Feet. 


4 


Or 
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Or  thus,  by  Feet  and  Inches. 


F. 

I. 

F. 

L 

3 

O 

2 

3 

Difference. 

O 

9 

2 

3 

2 

3  Reel. 

4 

6 

0 

6 

9 

5 

O 

9  the  Square. 

1 

8 

3  one  third. 

2 

3 

0  Reft,  added. 

3 

II 

3  a  mean  Sq. 

F. 

I. 

P. 

Then  as 

14  is  to  ii, 

fo  is  3  : 

II 

:  3  to  the  Area. 

11 

7)43  : 

3 

:  9 

2)  6  : 

2 

:  3 

3  : 

1 

:  1  :  6 

6 


18  :  6:9:0 

4 


74  :  3  :  0  :  0 


Here  inftead  of  dividing  by 
14,  I  divide  by  7  and  by  2,be- 
caufe  twice  7  is  14. 

And  inftead  of  multiplying 
by  24  Feet  ( the  Length J  1  mul¬ 
tiply  by  6  and  by  4,  becaufe  6 
times  4  is  24. 

By  Scale  and  CompaJJes ,  this 
is  too  t rouble fome , 


Example  2.  If  a  Piece  of 
Timber  be  136  Inches  in  Cir¬ 
cumference  at  one  End,  and  but 
32  Inches  Circumference  at  the 
other  End,  and  20  Feet  in 
Length,  how  many  Feet  of 
Timber  does  that  Piece  con¬ 
tain  ? 


13$ 
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136 

136 

32 

32 

272 

104  Difference. 

408 

104 

43  7  2 

416 

104 

3)10816  the  Square. 

3607.333  one  third. 

4372  Rectangle  add. 

7977-333  1  mean  Circum.  fquar’J 
•07*  9i  8 


63658664 

39786667 

71615997 

JJ70133* 

633.24476014  the  mean  Area, 
21 


633.24476014 
12664  8912028 


13298.13776294 

144)13298.13(92.34 


338 

jOl 

693 

117 

Anfwer  92.34  Feet. 


By  Feet  and  Inches  thus . 


F. 

ii 

2 


I. 

4 

8 


F. 

8 

8 


I. 

8  Difference. 

8 


u  :  8 

7:6:8 

69  ■  4 

5  ■  9  ■ 

4 

tJ 

00 

3)75  :  1  : 

4  the  Square. 

25  :  0  : 

30  :  2  : 

5  ;  4 

8  :  0 

55  :  3  : 

1  :  4  the  Sq.  of  the 

(  Circumference. 

F. 

88  :  7  :  :  55 

1.  p. 

:  3  :  1 

S. 

:  4  the  mean  Area. 

7 

11)386 

:  9  :  9 

:  4 

8)  35 

:  1  :  1 1 

:  9 

4 

:  4  :  § 

:  11  the  mean  Area. 

7 

30 

:  9  :  2 

:  5 

3 

Facie  92  :  3  : 

Fhe  Frice  of  felling  and 
hewing  of  timber .]  They  have 
1  s.  and  14  d.  per  Load  for 
felling  of  Timber,  and  about 
3  5.  per  Load  for  hewing. 

How  much  ^timber  goes  to  a 
Square  of  Framing .)  Mr.  Ley- 
bourn  tells  us  that  20  Foot  of 
folid  Timber  (cut  into  conve¬ 
nient  Scantlings)  will  compleat 
a  Square  (i.  e.  100  Superficial 

VOL-  II. 


Feet)  of  any  Building  great  or 
fmall,  i.  e.  the  Ca reals,  viz. 
outfide  Frame,  Partitions,  Roof 
and  Floors. 

TONDINO  [in  Architec¬ 
ture .]  See  Fore. 

TOP  -  BEAM.  See  Collar- 

Beam. 

TORE  7  [in Architecture] 
TORUS 3  is  a  thick,  round 
Moulding,  us’d  in  the  Bafes  of 
Y  Columns 


T  R 
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Columns :  It  is  the  bignefs  that 
diftinguifhes  the  Torus  from 
the  Aflragal. 

TORSEL.  See  T’affels. 

TRACTRIX  ("in  Geometry} 
a  curve  Line,  call’d  alio  Cate- 
naria. 

TRABEATION  is  the  fame 
as  Entablement . 

TRAMMEL,  an  Iron  mov¬ 
ing  Inilrument  in  Chimneys, 
whereon  they  hang  the  Pot 
Over  the  Fire. 

_  TRANSMISSION  [in  Op- 
ticks,o!.c.  J 1  he  Aft  ofatranfpa- 
rent  Body,  paffing  the  Rays  of 
Light  through  its  Subftance,  or 
Puttering  them  to  pafs,in  which 
Senie,  the  W  ord  Hands  in  Op- 
pofition  to  Reflection. 

TRANSOM  [in  Building] 
a  Piece  that  is  fram’d  crofs  a 
double  Window-light. 

Mr.  Wing  fays,  Tranfom- 
Windows  in  great  Buildings, 
arc  worth  6S.  o  d.  or  7  s.  per 
Window. 

TRANSMUTATION  [in 
Geometry]  is  the  reducing  or 
changing  one  £ody  into  another 
of  the  lame  Solidity,  but  o‘  a 
different  Figure  ■  as  a  Triangle 
into  a  Square;  a  Pyramid  into 
^  P^rillclopipcd  c 

TRANSVERSE,  Going  a- 
crofs  from  the  right  to  the  left. 

TRAPEZIUM,  is  a  Figure 
having  four  unequal  Sides  and 
oblique  Angles.  See  2V  Fig.  3. 

To  find  the  Area  or  Superficial 
Content . 

7 'he  RULE . 

Add  the  two  Perpendiculars 
together,  and  take  half  the  Sum 


and  multiply  that  half  Sum  by 
the  Diagonal ;  or  multiply  the 
whole  Sum  by  half  the  Dia¬ 
gonal,  and  the  Produfl  will  be 
the  Area,  or 

You  may  find  the  Area’s  of 
the  two  Triangles  ABC,  and 
A  C  D  ( by  the  Rules  for  Tri¬ 
angles,)  and  add  thole  Area’s  to¬ 
gether,  and  the  Sum  will  be  the 
Area  of  the  ‘Trapezium .  See 
Triangle. 

D  F  =  30.1 

P  E  =  ^4-5 

Sum  54.5 

Half  27.3 
A  C  =  80. 5 


1 

2184 

Area  2197.55 

Let  A  B  C  D  be  a  Trape¬ 
zium  given,  the  Diagonal  of 
which  is  80  5,  and  the  Per¬ 
pendicular  %  F  30.1,  and  the 
Perpendicular  I)  E  24.5.  Thefe 
two  being  added  together,  the 
Sum  is  54.5.  the  half  of  which 
is  27.3.  which  multiply’d  by 
the  Diagonal  80.5,  the  Product 
will  be  2197.65,  which  is  the 
Area  of  the  Trapezium  ;  or 

If  40.25  half  the  Diagonal, 
be  multiply’d  by  54.6  the  whole 
Sum  of  the  Perpendiculars,  the 
Produft  will  be  2197.65,  the 
lame  as  before. 

By  Scale  and  CompaJJes. 

Extend  the  Compafles  from 
2  to  54.65  and  that  Extent  will 

reach 
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reach  from  80.5  to  2197 .65,  the 
Area. 

Demonstration. 

This  Figure  Aft  CD  is  com¬ 
pos’d  of  two  Triangles^  the 
Triangle  AftC  is  halt  the 
Parallelogram  AGHC:  alfo 
the  Triangle  A  C  D  is  equal  to 
half  the  Parallelogram  AC  IK 
as  is  prov’d. 

Wherefore  the  trapezium 
Aft  CD,  is  equal  to  half  the 
Parallelogram  G  H I K.  See 

Triangle. 

To  find  the  Area  i7/  — 
ft  F  ~-L-  D  E  }  therefore  half 
NIxAC  (=KI=GH)  = 
Area  of  the  trapezium:  which 
was  to  be  prov’d. 

To  TRAVERSE  [in  Joi¬ 
nery]  fignifies  to  plane  a  Board 
or  the  like,  a-crois  the  Grain. 
TRAVERSE  T'ile.SecT'ile. 

TRELLIS,  an  Affemblage 
or  letting  together  of  wooden  or 
iron  Bars,  which  crofs  one  ano¬ 
ther  in  a  (trait  Line  or  lloping- 
ly  •  the  Ufie  of  it  being  for 
Wall -Fruit  Trees.  You  mud 
firlt  cramp  ionic  Hooks,  check- 
erwife  into  the  Wall,  three  Foot 
diftant  from  one  another,  leav¬ 
ing  two  Inches  jutting  out,  to 
fet  the  Poles  or  Props  upon : 
Oak  being  the  moft  lading,  is 
moft  in  requed,  provided  there 
be  no  Sap  in  it ;  having  gotten 
together  a  fuiricient  Quantity 
of  Props,  the  Carpenter  mult 
make  them  fmoorh  and  (trait, 
without  weakening  them  $  and 
place  them  on  Hooks,  one  over 
another }  the  Square  ought  to 
be  (even  Inches  wide  and  eight 
high  5  an  oblong  Square  will 


be  more  graceful  than  one  that 
is  perfect}  you  may  fallen  them 
together  with  Wire,  and  when 
the  T'rellis  is  finilh’d,  if  the 
Props  are  painted  in  iome  Oil 
Colour,  it  will  make  them  lad 
the  longer. 

There  is  another  Sort  of  T'rel¬ 
lis  made  of  Iron  Wire  $  for 
which  fuppole  the  Wall  where 
you  are  to  make  it  be  nine 
Foot,  your  Bearers  mull  be  of 
an  equal  Height,  fix’d  in  three 
Rows,  two  Foot  didant  one 
from  another,  and  mud  place 
your  Poles  upon  every  Row, 
each  nine  Foot  long,  join’d  to¬ 
gether  at  the  Ends,  and  fade- 
ned  to  the  Bearers  of  every  Row 
with  an  Iron  Wire. 

Thefe  Poles  are  to  be  conti¬ 
nued  the  Height  of  the  Wall, 
from  fix  Fathom  to  fix  Fathom, 
tied  to  one  of  the  Bearers  of 
every  Row }  the  Poles  are  put 
upon  the  Bearers,  becaufe  the 
W  ire  T'rellis  may  be  well  tyed 
and  fadened. 

The  Squares  are  to  be  made 
after  the  Manner  of  thofe  of 
Wood}  that  is,  feven  Inches 
long,  and  eight  high  }  your  Ex- 
pence  this  way,  will  be  two 
thirds  leis  than  the  other,  and 
the  Wrotk  will  lad  infinitely 
longer. 

If  indead  of  Props,  you  made 
Ure  of  Iron  Rods,  iuch  as  Gla¬ 
ziers  uie  in  their  Cafemcnts,* 
they  would  continue  a  longtime 
(erviceabie. 

TRIANGLE  [in  Geometry ] 
is  a  Figure  comprehended  un¬ 
der  three  Lines,  and  which 
confequently  has  three  Angles. 

If  the  three  Lines  or  Sides 
of  the  Triangle  be  right,  it  it 
y  2  find 
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faid  to  he  a  plane  or  rectilinear 
triangle. 

If  all  the  three  Sides  of  the 
T  i angle  be  equal,  t  is  call'd 
an  equilateral  'friu.de. 

If  only  two  Side*  ot  the  Tri¬ 
angle  be  equal  to  one  aiioLei, 
it  is  call’d  an  Jfojcele s  or  E  qui- 
crural  Triangle. 

If  all  the  Sides  of  the  fri an¬ 
gle  be  nuequal ,  it  is  call’d  a 
fealenous  Triangle. 

If  one  of  the  Angles  of  a 
Tri angle,  be  a  Right  Angle, 
the  Triangle  is  fa  id  to  be  rect¬ 
angular. 

If  one  of  the  Angles  of  a 
Triangle  bo  obtufe,  the  Trian¬ 
gle  is  fa  id  to  be  obtufe  angular , 
or  amblygonous . 

If  all  the  Angles  be  acute, 
the  Triangle  is  laid  to  be  acute 
angular ,  or  oxygonous. 

if  the  three  Lines  of  the 
Triangles  be  all  Curves,  the 
Tria)igle  is  faid  to  be  curvi¬ 
linear. 

If  lome  of  the  Sides  of  a 
Triangle  be  right,  and  others 

1 4.  i  Bafe 

6  half  Perpendicular 

84.6  Produft 


By  Scale  and  Compaffes. 

Extend  the  Compaffes  from 

15.4 

3-9 

1386 

462 


curve,  it  is  faid  to  be  mixt ill- 
near. 

TRIANGLE  is  a  Figure 
having  three  Sides  and  three 
Angles. 

To  find  the  Superficial  Content 
of  a  T dangle . 

The  R  UL  E. 

Let  the  Ti  iangle  be  of  what 
Kind  foever,  multiply  the  Bafe 
by  hall  ‘he  Perpendicular,  or 
half  the  Bafe  by  the  whole  Per¬ 
pendicular  •  or  multiply  the 
whole  Bale  by  the  whole  Per¬ 
pendicular,  and  take  half  the 
Produft,  any  of  thele  three 
wa )s  will  give  the  Content. 

Let  A  £  C  be  a  right  angled 
Triangle ,  whofe  Bafe  is  14.1 
Feet,  and  the  Perpendicular 
12  Feet*  multiply  1^.1  by  >5, 
half  the  Perpendicular,  and  the 
Product  will  be  84.6  Feet,  the 
Content :  or, 

Multiply  74.1  by  12,  the 
Produfl  will  be  169.2,  the  half 
of  which  is  84.(5,  the  fame  as 
before.  Fig.  4. 

14.1  Bafe 
12  Perpendicular 

1(59.2  Product 

84 .6  half 

2  to  14.  r,  that  Extent  will 
reach  the  fame  way  from  12  to 

84 .6  Feet,  the  Content. 

Bafe. 

half  Perpendicular. 


60.06  Produdc. 


J5*4 
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15.4  Bafe  7.7  half  Bafc. 

7.8  Perpendicular  7.8  Perpendicular 


1232 

1078 


120. 1  2 


60.06 

Let  ABC  (Figure  5^  be 
an  oblique-angled  ‘Triangle 
given,  whole  Bafe  is  15.4,  and 
the  Perpendicular  7.8.  If  15.4 
be  mulnp!)’d  by  3.9  ( half  the 
Perpendicular )  the  Product  will 
be  do. 06  for  the  Area  or  Super¬ 
ficial  Content :  Or  it  the  Per¬ 
pendicular  7.8  be  multiply ’d 
into  half  the  Bafe,  7.7,  the 
Product  will  be  do.cd  as  before  : 
Or  if  the  whole  Perpendicular 
7.8,  the  Product  will  be  120.12 
which  is  the  double  Area ;  the 
half  of  which  is  dc.cd  Feet, 
as  before. 

By  Scale  and  CompaJJes . 

Extend  the  Compares  from 
2  to  15.4,  that  Extent  will 
reach  from  7.8  to  6o.c6  Feet, 
the  Content. 

Demonstration. 

If  AD  (Fig.  $.)  be  drawn 
parallel  to  B  C,  and  D  C  pa¬ 
rallel  to  A  B ;  the  Triangle 
ABC  lhall  be  equal  to  the 
given  Triangle  ADC. 

Hence  the  Parallelogram 
AS  CD  is  double  to  the  Tri¬ 
angle  given  •  therefore  half  the 
Area  of  the  Parallelogram  is 
the  Area  of  the  Triangle, 


616 

589 

60.06 


In  Figure  5.  the  Parallelo¬ 
gram  AB  E  F,  is  alfo  double 
to  the  Triangle  ABC ,  for  the 
Triangle  ACF  is  equal  to 
the  Triangle  A  CD,  and  the 
Triangle  BCE  is  equal  to  the 
Triangle  B CD  ;  therefore  the 
Area  of  the  Parallelogram  is 
double  to  the  Area  of  the  given 
Triangle,  which  was  to  be 
p  rov’d. 

To  find  the  Area  of  any  Flam 
Ari  angle,  by  loaning  the  three 
Sides  given,  without  the  Help 
of  a Perpendicular . 

Ahe  RULE. 

Add  the  three  Sides  toge¬ 
ther,  and  take  half  that  Sum; 
then  fubtrafk  each  Side  feveral- 
ly  from  that  half  Sum.  This 
being  done,  multiply  that  half 
Suni  and  the  three  Differences 
continually,  and  out  of  the 
laft  Product  extract  the  Square 
Root,  which  Square  Root  fhall 
be  the  Area' of  the  Triangle 
fought. 

Example .EetAB  C  Fig.  6 .  be 
a  Triangle,  whofe  three  Sides 
are  as  follows,  viz.  A‘Bt  43.5. 
AC.  20.5  and  B  C  31.2,  the 
Area  is  required. 

Y  3  Sides 
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Sides 


f  43-3 
\  31-2 

L  2°-5 


4.2*1 

16.3  }>  Differences. 

27-°  j 


Sum  95.0 


Area  296.3 1.  47.5  half  Sum. 

27  Difference. 


3  3  25 

950 


1282.5  Product. 
163  Difference. 


38475 

7695° 

12825 


20904.75  Produft. 
4.2  Difference, 


4180950 

8361900 


8799.9500 

•  •  •  f  » 

87799.9500(296.31 

4 

49)477 

44i 

586)3699 

35 1 6 

5923)18395 

i7769 

59261)62600 

59261 


3339  Remains. 


jOemctt- 


1 


c 


B 


B  \G 


H  G 
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Demonstration. 

In  theTriangle  BCD,  Fig. 7. if 
from  the  half  Sum  of  the  Sides 
you  fubtrafl:  each  particular 
Side,  and  multiply  the  half 
Sum  and  the  three  Differences^ 
together,  the  fquare  Root  of 
the  Product  fhall  be  the  Area 
of  the  Triangle. 

Firjt,  By  the  Lines  B  I,  Cl, 
and  D  I,  biffeft  the  three  An¬ 
gles,  which  Lines  will  all  meet 
in  the  Point  1 3  by  which  Lines 
the  given  Triangle  is  divided 
into  three  new  Angles  C  B  I, 
D  C  I,  and  BD  h  the  Perpen¬ 
diculars  of  which  new  Trian¬ 
gles,  are  the  Lines  A  I,  £  I 
and  O  I,  being  all  equal  to  ore 
another;  becaufe  the  Point  I  is 
the  Centre  of  the  inlcrilvd  Cir¬ 
cle,  (by  Euclid. Lib.  lE.Prop.4.) 
wherefore  to  the  SideB  C,  join 
C  F  equal  to  D  E  or  D  O 3  fo 
fhall  B  F  be  equal  to  half  the 
Sum  of  the  Sides,  viz.  =  7 
BC  +  IBD  +  jCD. 

And  BAznBF  —  CD,  for 
C  A  =  CO  and  O  D=  CF 
therefore  CD  —  AF  and  A  C 
nBF  —  BD  for  BE  —  BA 
and  ED  =  C F  :  Therefore 
BD=BA  +  CFandCF 
=  B  F  —  BC. 

Then  make  CK  =  CF  and 
draw  the  Perpendiculars  F  H, 
G  H,  and  K  H,  and  extend  B I 
to  H 3  becauie  the  Angles  FCK. 
more  FHK  are  equal  to  two 
Right  Angles  (for  the  Angles 
F  and  K  are  Right  Angles,) 
equal  alfo  to  FCK  -f.  A  CO 
(by  Euclid  1.  13 .) 

And  the  Angles  ACO+- 
A  IO  are  equal  to  two  Right 
Angles 3  therefore  the  Qua¬ 


drangles  FCK  H,  and  A  IOC 
are  alike;  and  the  Triangles 
CFH,  and  AIC  are  alfo  fi- 
milar;  and  the  Triangles  BAI, 
and  B  F  H  are  alfo  fimilar. 

From  this  Explanation  it  ap¬ 
pears  that  the  Square  of  the 
Area  of  the  given  Triangle 
will  be  BF  q  xIAq  =  BFx 
BAxCAxCF,  In  Words 

The  Square  of  B  F  ( the  half 
Sum  of  the  Sides,)  multiply ’d 
into  the  Square  of  I A  (  =  IF 
=  IO)  will  be  equal  to  the 
fa  id  half  Sum  multiply  d  into 
all  the  three  Differences. 

For  I  A  :  B  A  :  :  F  FI  :  B  F, 
and  I A  :  CF  :  :  AC:  F  H  3 
becaufe  the  Triangles  are  iinu- 
lar.  By  Euclid ,  Lib .  EI.  Prop. 4. 

Wherefore  multiplying  the 
Extreams  and  Means  in  both, 
ir  will  be  I  A  qxBFx  F  H  = 
B  A  x  C  A  x  C  F  x  F  H  3  but 
F  H  being  on  both  Sides  of  the 
Equation,  it  maybe  rejected 3 
and  then  multiply  each  Part 
by  BFqxIAq=  B  F  x  B  A 
x  C  A  x  C  F  ;  which  was  to  be 
demonftrated.  See  the  Plate.  \ 
TRIANGULAR  CompaJJes 
are  fuch  as  have  three  Legs  or 
Feet,  whereby  to  take  off  any 
Triangle  at  once. 

TRIANGULAR  Numbers 
arc  a  kind  of  Polygonous  Num¬ 
bers  3  being  the  Sums  of  Arith¬ 
metical  Pro^reffions,  the  Diffe¬ 
rence  of  whole  Terms  is  1  : 
thus 

1  2  ;  4  5 

i  3  6  1 o  15  2 1 

TRIDENT  [ with  Mathe 
maticians ]  is  us’d  for  a  kind  of 
Parabola,  by  which  Quotes  con- 
ftrueled  Equations  of  fix  Di- 
menfions. 
i  4 


TRI- 


T  R 


T  R 


TRIGLYPHS  [in  Arcbi* 
tetture]  a  Sort  of  Ornament 
repeated  at  equal  Intervals  in 
the  ‘Doric  Freeze  y  or  they  are 
a  kind  of  Steps  (in  the  Doric 
Freeze)  between  the  Metopes. 

TRIGLYPHS.  Theordinary 
Proportion  of  them  is  one  Mo¬ 
dule  in  Breadth,  and  one  and 
a  half  in  Height.  But  in  Re¬ 
gard  thefe  Meafures  occafion  a 
l)iiproportion  in  the  Interco- 
lumniations  of  Portico’s  (a  thing 
particularly  obfervable  in  Vig¬ 
nola,  who  makes  the  Pillars 
there  five  Modules  broad.)  M. 
Le  Clerc  accommodates  the 
Proportion  of  his,  i.  e .  the  Tri¬ 
glyphs,  to  that  of  the  Interco- 
lumniations;  thinking  it  more 
reasonable  to  make  the  little 
Par  s  correfpond  to  the  greater, 
than  -he  greater  to  the  Ids* 
and  vet  is  of  Opinion,  that  his 
Triglyphs,  tho’  different  from 
the  ordinary  ones,  are  not  infe¬ 
rior  to  them  in  Beauty. 

Yv  hen  the  T>  iCyphs  and 
Mctofcs  follow  each  other  re¬ 
gularly,  the  Columns  mult  only 
Band  one  by  one;  excepting 
thofe  of  the  inner  Angles, 
which  ought  always  to  be"  ac¬ 
companied  with  two  ethers , 
one  on  each  Side  ;  from  which 
the  reft  of  the  Columns  may 
be  plac’d  at  equal  Diftances 
from  each  other;  and  it  is  to 
be  oblerv’d,  that  thefe  two  Co¬ 
lumns,  which  accompany  that 
of  the  Angle,  are  not  lefis  nc- 
ceffary,  on  Account  of  the  So¬ 
lidity  of  the  Building,  than  of 
the  regularity  of  the  Interco- 
lumniations. 

TRICON  [in  Geometry]  a 
Triangle. 


TRIGONOMETRY,  is  the 
Art  of  finding  the  Dimenfions 
of  the  Parts  of  the  Triangle 
unknown,  from  other  Parts 
known :  Or  it  is  the  Art  where¬ 
by  from  any  3  Parts  of  a  Trian¬ 
gle  given,  to  find  the  three  0- 
ther  Parts. 

^/^TRIGONOMETRY, 

is  the  Art  whereby,  from  any 
three  given  Parts  of  a  pl  ain  Tri¬ 
angle,  we  find  all  the  reft. 

Thus,  e.  g.  from  two  Sides 
A  B  and  A  C,  and  an  Tingle  B, 
we  find  by  Trigonometry, 
the  other  Angles  B  and  C,  with 
the  third  Side  B  c.  ‘Plate,  Fig.  1. 

A  Chord  of  an  Arch  or  An¬ 
gle,  is  a  right  Line  A  B,  di¬ 
viding  the  whole  Circle  into 
two  Parts,  and  fuhtends  both 
Segments.  Fig.  2. 

Hence,  the  greatefi  Chord 
that  can  be  drawn  in  a  Circle , 
is  the  Diameter . 

Hence  alfio,  all  the  Chords  of 
Arches,  greater  than  a  Semi¬ 
circle,  are  lefis  than  the  Diame¬ 
ter. 

A  r  ta.  ht  Sine  AD,  of  the 
Arch  A  E  or  A  I,  is  one  half  of 
the  Chord  A  B  of  the  double 
Arch  A  E  B  or  A  I  B. 

Hence,  the  Sine  AD  is  per- 
pendicular  to  the  Radius  EC, 
corficquently,  all  Sines  ftanding 
upon  the  fame  Radius,  are  pa¬ 
rallel  between  them  [elves. 

A  whole  Sine,  is  the  Radius 
H  C,  or  the  Sine  of  the  Qua¬ 
drant  H  E. 

A  verfed  Sine ,  is  that  Part 
of  the  Radius  ED,  or  D  I,  in¬ 
tercepted  betwixt  the  right  Sine 
A  D,  and  the  Arch  A  E  or  A  I. 

He /  ce,  the  greatefi  verfed 
Sine ,  is  the  Diameter  E  I. 

Since 
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Since  that  the  Arch  A  E  is 
the  Me  a  fur  e  of  the  Angle  ACE, 
and  A  I  is  the  Meafure  oj  its 
contiguous  Angle  A  C  I  •  but  the 
Quadrant  HE  is  the  Meafure 
of  a  Right  Angle  $  A  D  will 
alfo  be  the  right  Sine ,  and  E  D 
the  verfed  Sine  of  the  Angles 
ACE  an  d  A  C I  $  but  the  whole 
Sine  is  the  Sine  of  a  right  An- 
&■.  , 

Therefore  two  Angles,  which 
are  adjacent ,  have  the  fame 
Sine.  Likewife  obtufe  Angles 
have  the  fame  Sines,  which 
their  Complements  have  to  two 
right  ones. 

A  Tangetit  of  an  Arch  A  E  is 
a  right  Line,  E  F  touching  the 
Circumference  of  the  Circle, 
and  is  at  right  Angles  to  the 
Diameter  E  I,  and  limited  by 
F  C,  called  the  Secant  of  .the 
fame  Arch. 

F  E  is  alfo  the  Tangent,  and 
F  C  the  Secant  of  the  Angle 
ACE,  and  alfo  of  the  Angle 

A  C I. 

Therefore  two  adjacent  An¬ 
gles  have  the  fame  Tangent  and 
Secant. 

The  Cofine,  is  the  Sine  A  G, 
the  Cotangent  F  H  is  the  Tan¬ 
gent,  and  the  Cofecant  F  C  is 
the  Secant  of  the  Arch  A  FI, 
which  is  the  Complement  of 
the  other  Arch  A  E  to  a  Qua¬ 
drant. 

The  Complement  of  an  Arch 
or  Angle,  is  what  it  wants  of 
a  Quadrant,  a  Semicircle,  or  of 
a  whole  Circle,  fhus  20  De¬ 
grees  is  the  Complement  of  70 
Degrees  to  a  Quadrant ,  becaufe 
20  Degrees  is  the  Remainder 
cj  70  Degrees  fubt ratted  from 
<jq  Degrees  ;  Alfo,  50  Degrees 


is  the  Complement  of  13c  to  180 
Degrees,  and  70  the  Complement 
if  290  to  360  Degrees. 

The  Radius  C  A,  with  the 
Sine  A  D  and  Cofine  D  C,  make 
a  Triangle  CAD,  fimilar  to 
the  Triangle  C  F  E  made  by 
the  Radius  C  E,  Tangent  E  F, 
and  Secant  C  F.  Likewife  the 
Radius,  Cotangent  and  Cofe¬ 
cant,  make  another  Triangle, 
limilar  to  the  two  former. 

Hence  as  the  Cofine  is  to  the 
Sine,  lo  is  the  Radius  to  the 
Tangent.  That  is,  as  CD; 
A  :  :  C  A  :  E  F. 

As  the  Radius  is  to  the  Sine 
fo  is  the  Secant-  to  the  Tangent! 

That  is,  as  C  A  :  A  D  •  •  c  F  • 

F  E. 

As  the  Sine  is  to  the  Ra¬ 
dius,  fo  is  the  Radius  to  the 
Cofecant.  That  is,  as  D  A  : 
C  A  :  :  FIC  :  CF. 

As  the  Tangent  is  to  the  Ra¬ 
dius,  fo  is  the  Radius  to  the 
Cotangent.  That  is,  as  FE  : 
E  C  :  :  C  H  :  F  H. 

Therefore  the  Re  El  angle,  be¬ 
tween  the  Tangent  arid  Cotan¬ 
gent  of  ary  Arch,  is  equal  to 
the  Square  of  the  Radius. 

W  hen  a  Triangle  is  given 
to  be  refolv’d,  firit,  we  are  to 
confider,  that  there  is  in  the 
Table  of  Logarithms,  Sines, 
Tangents,  and  Secants,  a  Tri¬ 
angle  exaftly  fimilar  and  equal 
to  that  which  is  to  be  folved, 
and  whole  Sides  are  to  one  ano¬ 
ther  in  the  fame  Proportion  of 
thole  of  the  Triangles  pre- 
poled. 

^Next,  we  mull:  underftand 
whatever  Ratio  one  Side  of  the 
given  Triangle  has  to  the  other 
Side  about  the  fame  Angle, 

confi- 
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confidered  as  Lengths,  eflima- 
ted  or  numbred  by  any  known 
Meafure  :  As  fuppofe,  Inches, 
A'ards,  Miles,  &c.  the  very 
fame  has  the  two  Sides  about 
the  lame  Angle,  in  the  Trian¬ 
gles  in  the  Tables,  or  in  the 
tabular  Parts ;  which  two 
things,  well  underftood,  will 
lead  us  into  the  whole  Myftery 
of  Trigonometrical  Calcula¬ 
tions. 

In  efi imating  the  Quantity  of 
Sines ,  &c.  we  ctjfime  Radius 
for  Unity  ;  and  determine  the 
Quantity  of  Sines ,  Tangents 
and  Secants  in  Fractions  thereof 
From  Prolomy’i  A  Imaged:,  eve 
karn,  that  the  Ancient s  divided 
the  Radius  into  6oF  arts, which 
they  called  Decrees  ;  and  thence 
determined  the  Chords  in  Mi* 
itutes.  Seconds  and  Thirds  •  that 
is,  in  fexagefirnal  Fractions  of 
the.  Radius ,  which  they  like - 
wifi  ufed  in  refill' ing  Trian¬ 
gles.  The  Sines  or  half  Chords, 
were  fir (l  ufed  by  the  Saracens. 
Regiomontanus,  firjl ,  with  the 
Ancients ,  divided  the  Radius 
into  fixty  Degrees,  and  deter¬ 
mined  the.  Sines  of  fiver al  De¬ 
grees  in  decimal  Fractions  there¬ 
of  Rut  he  afterwards  found  it 
would  be  more  commodious  to  af- 
fume  Radius  for  one ;  and  thus 
introduced  the  prefint  Method 
into  Trigonometry.  In  common 
Tables  of  Sines  and  Tangents , 
the  Radius  is  fuppofed  to  be  di¬ 
vided  into  io,ooc,coo  Tarts , 
beyond  which  we  never  go  in 
determining  the  Quantity  of 
Sines  and  Tangents .  Hence ,  as 
the  Sine  of  a  Hexagon  J'ubtends 
the  firth  Fart  of  a  Circle ,  and 
is  equal  to  the  R  adius ,  the  Sine 
of  30  Degree?,  is  5*000,000. 
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Trigonometrical  Pro¬ 
blems. 

PROB.  I. 

The  Sine  A  D  being  given ,  to 
find  the  Cofine ,  or  Sine  Com¬ 
plement,  A  G.  See  FI.  Fk.  2. 

Becaufe  that  E  C,  the  Sine 
of  the  fame  Arch  E  H,  is  per¬ 
pendicular  ro  HC  and  A  G  * 
the  Sine  of  the  Arch  A  H  is 
perpendicular  ic  the  lame  HC; 
A  G  will  be  parallel  toD  C,  and 
the  Angle  AG  C  a  riant  An¬ 
gle,  and  lo  A  G  C  w  ill  be  a 
right  angled  Triangle,  Where¬ 
fore,  feeing  A  D  and  H  C  are 
perpendicular  t0  E  C  ;  G  C 
will  be  equal  to  A  D.  If  there¬ 
fore  from  the  Square  of  the 
Radius  AC  be  lubrraffed  the 
Square  of  the  Sine  AD,  orG  C, 
the  Remainder  will  be  the 
Square  of  the  Coiine  A  G. 
Vv  hence  it  the  fquare  Root  be 
ex  trailed,  it  will  give  the  Co¬ 
fine  A  G.  e.  <T,  Let  A  C  be 
10,000,000,  AD  5,000,000, AG 
will  be  8, 660,254,  the  Sme  of 
60  Degrees. 

PROB.  II. 

The  Sine  A  D  of  the  Arch  A  E 
being  given ,  to  find  the  Sine 
of  half  that  Arch.  Fig.  2. 

Find  the  Chord  of  the  Arch 
A  E ;  for  half  of  this  is  its  Sine. 
Thus,  e.  g.  D  G  and  A  D,  as 
in  the  proceeding  Problem, 
we  fhall  find  the  Sine  of  half 
the  Arch  A  E,  or  the  Sine  of 
15  Degrees  =  2,588,190. 

PROB.  III. 

The  Sine  D  G  of  the  Arch 
D  F 
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D  F  being  given ,  to  find  the 
Sine  DE  of  the  double  Arch 

DB.  Fig.  3. 

Since  the  Angles  at  E  and  G 
are  right  Angles,  and  the  An¬ 
gle  B  is  common  to  both  Tri¬ 
angles,  BCG  and  DEB-  BC  : 
CG  :  :  BD  ;  DE.  Wherefore 
^G  being  found  by  the  fecond 
Problem,  and  BD  being  dou¬ 
ble  of  DG  •  DE  is  found  by 
the  Rule  of  Proportion. 

Hence ,  C  B  :  :CG  :  :  BD: 
2  D  E,  that  is ,  the  Radius  is 
double  to  the  Cofine  of  one  half 
of  the  Arch  DB,  as  the  Sub - 
tenfe  of  the  Arch  D  B  is  to  the 
Subtenfe  of  double  the  Arch. 
Alfo ,  as  C  B :  2  C  G  :  :  I  2  B  G  : 
2  D  E  :  :  |  BG  :DE  ::  \  CB; 
C  G .  Wherefore ,  the  Sine  of 
any  Arch ,  and  the  Sine  of  its 
'Double  being  given ,  the  Co  fine 
of  the  Arch  it  felf  is  given . 

PROB.  IV, 

ffhe  Sines  F G  and  DE  of  the 
Arches  F  A  and  DA,  vcloofe 
Difference  D  F  is  not  greater 
than  45  Minutes,  being  given, 
to  find  any  intermediate  Sine, 
as  I  L.  Fig.  4. 

To  the  Difference  FD  of  the 
Arches,  whole  Sines  are  given  3 
the  Difference  of  the  Arch  I  F,’ 
whofe  Sine  is  required,  and 
the  Difference  of  the  given 
Sines  D  H,  find  a  fourth  Pro¬ 
portional  :  This  added  to  the 
lefs  given  Sipe  F  G,  the  Ag¬ 
gregate  will  be  the  Sine  requi¬ 
red. 

PROB.  V. 

The  Sines  B  D  and  EF  of  the 
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two  Arches  A  B  and  A  F}  fil¬ 
ing  given,  to  find  the  Sine  BF 
of  the  Arch  of  half  the  Dif¬ 
ference. 

Subtract  the  letter  Sine  B  D 
from  the  greater  E  F,  and  the 
Remainder  will  be  F  K.  From 
the  given  Sines  BD  and  EF, 
find  the  Cofines  B  I  and  F  H> 
by  Problem  I,  fubtraCt  the  lef- 
fer  Cofine  F  H  from  the  greater 
B  I,  the  Difference  will  be  B  K. 
ExtraCt  the  fquare  Root  from 
the  Sum  of  the  Difference  of 
the  Squares,  the  Remainder 
will  be  BF,  the  half  ot  which 
is  the  Smc  fought. 

PROB.  VI. 

To  find  the  Sine  of  45  Degrees. 
Fig.  2. 

Let  HI  be  a  Quadrant  of 
the  Circle,  then  will  HCI  be 
a  Right  Angle  3  confequently 
the  Triangle  ,  rectangular  : 
Therefore  H  I1  =  H  C1  -U  CD 
=  HC2^  wherefore,  fince  HC 
the  whole  Sine,  is  10,000,0003 
if  from  2HC1  fquared  200, 
000.000, ooc>oco  be  extracted, 
the  fquare  Root  14,142,136, 
the  Chord  H  I  will  be  the  Re¬ 
mainder,  whole  half  7,071,068, 
the  Sine  of  45  Degrees  required. 

THEOREM  VII. 

In  fmall  Arches,  the  Sines  and 
Tangents  of  the  fame  Arches 
are  nearly  to  one  another,  in 
a  Ratio  of  Equality.  Fig .  5. 

The  Triangles  C  E  D  and 
CBG  being  equiangular,  CE: 
C  B  : :  E  D  *.  B  G  3  but  as  the 
Point  E  approaches  B,  EB  will 
vanilla  in  refpeCt  of  the  Arch 

BD. 
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B  D-  Whence  CE  will  become 
nearly  equal  to  C  B.  andfo  ED 
will  alio  be  nearly  equal  to  BG. 
If  £B  be  lefs  than  the-rj-6.T6 
of  the  Radius,  then  the  Diffe¬ 
rence  between  the  Sine  and  the 
Tangent  will  alfo  be  lefs  than 
the  Part  of  theTan- 

gent. 

Since  any  Arch  is  lefs  than 
the  Tangent,  and  greater  than 
its  Sine ,  and  the  Sine  and  fan- 
gent  of  a  very  / mall  Arch ,  are 
nearly  equal ,  it  follows,  that 
the  Arch  will  be  nearly  equal 
to  its  Sine  $  and  jo  in  very  Jmall 
Arches  it  will  be,  as  Arch  is 
to  Arch ,  fo  is  Sine  to  Sine . 

PR  OB.  VIII. 

The  Sine  of  one  Minute  or  60" 
F  G  being  given,  to  find  the 
Sine  of  one  or  more  Seconds 

MN.  Fig.  4. 

Since  the  Arches  A  M  and 
A  F  are  very  fmall,  AM  F  may 
be  taken  for  a  right  Line, 
without  any  fenfible  Error  in 
the  Decimal  Fra&ions  of  the 
Radius,  wherein  the  Sine  is 
expreffed  •  that  is,  the  Arches 
AM  and  AF,  may  be  taken 
proportional  to  their  Chords. 
Wherefore,  fince  MN  is  paral¬ 
lel  ro  FG:  AF  :  FG  :  :  A  M  : 
MN.  Therefore  A  F,  F  G  and 
AM  being  given,  M  N  is  c  a  lily 
had. 

PROB.  IX. 

CJ  0  find  the  Sine  of  the  Arch 
of  one  Minute . 

The  Subtenle  of  60  Degrees 
is  equal  to  the  Radius,  lo  the 
half  of  the  Radius  will  be  the 
Sine  of  the  Arch  of  30  Degrees. 
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Wherefore,  the  Sine  of  the 
Arch  of  30  Degrees  being  given, 
the  Sine  of  the  Arch  of  1 5  De¬ 
grees  may  be  found,  (by  Prob. 
II J  and  lo  on  till  twelve  Bifec- 
tions  being  made,  we  come  to 
an  Arch  of  52\  44%  03^,  45% 
whole  Cofine  is  near  equal  to 
the  Radius,  in  which  Cafe  the 
Arches  are  proportional  to  their 
Sines:  Andfo,  as  the  Arch  52% 
43 3 >  03 4,  45  *,  is  ro  an  Arch  of 
one  Minute,  fo  Ihall  the  Sine 
before  found,  be  to  the  Sine  of 
one  Minute*  and  when  the 
Sine  of  one  Minute  is  found, 
then  the  Sine  and  Cofine  of 
two  Minutes  will  be  had. 

PROB.  X. 

The  Sine  AD  of  the  Arch  A  E, 
being  given ,  to  find  the  Tan¬ 
gent  E  F,  and  the  Secant  F  C 
of  the  J'ame  Arch.  Fig.  2. 

Becaufe  the  Sine  A  D,  and 
Tangent  E  F  are  perpendicular 
to  the  Radius  EC,  AD  will 
be  parallel  to  E  F:  Wherefore, 
as  the  Cofine  DC  is  to  the 
Smc  A  D,  fo  is  the  whole  Sine 
to  the  Tangent  EF:  Alfo,  as 
the  Cofine  D  C  is  to  the  whole 
Sine  A  C,  fo  is  the  whole 
Sine  E  C  to  the  Secant  C  F. 

PROB.  XI. 

fo  conftruSl  a  Canon  of  Sines . 

The  Sines  of  30°,  150,  450 
and  3 6°,  (which  we  have  al¬ 
ready  fhewn  how  ro  find)  being 
had,  we  can  thence  conftruft  a 
Canon  of  all  the  Sines  to  every 
Minute,  or  even  a  Second.  For 
from  the  Sine  of  3 6 °,  we  find 
thofe  of  40  30  and  2°i5 
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(by  Prob.  II.)  the  Sines  of  540, 
720,  8i°,  85°  30  and  87°45> 
&C.  (by  Prob.  I.)  Again,  for  the 
Sine  of  450  find  the  Sine  zi° 50, 
n°i5,  £yr.  Prom  the  Sines  of 
30°  and  the  Sines  of  540  find 
the  Sine  of  120.  From  the  Sine 
of  120,  find  the  Sines  of  6°,  30, 
i°30,  4578°,  Sfic.  From  the 
Sine  oi  1 50  find  the  Sine  of 
7°30  30°45,  t£c.  till  you  have 
120  Sines,  fuccceding  each  o- 
ther  orderly  at  an  Interval  of 
45  Minutes.  Between  tbele 
find  the  intermediate  Sines  (by 
Prob.  V.)  Thus  will  the  Canon 
be  comnleat. 

JL 

PROB.  XII. 

Lo  find  the  Logarithms  of  ary 

given  Number. 

The  firft  Page  of  the  annexed 
4 Tables  of  logarithms  contains 
all  the  natural  Numbers  in 
their  proper]  Order,  from  1  to 
ico.  And  agamft  every  one  of 
thcle  Numbers.,  is  plac’d  its  Lo~ 
garirhm ,  with  its  Index  before 
it.  —Thus  againft  the  Number 
28,  its  Log.  is  1.447158;  and 
againft  the  Number  89,  its 
Log.  is  1.949390:  and  io  on 
for  the  reft.  In  the  firft  Co¬ 
lumn  of  all  the  following  Pa¬ 
ges,  under  Num.  the  natural 
Numbers  proceed  in  their  due 
Order,  from  100  to  1000.  And 
in  the  next  Column,  under  o, 
againft  every  one  of  thefe  N  um¬ 
bers,  is  the  decimal  Part  of  its 
Logarithm,  without  any  Index; 
to  which  its  proper  Index  mult 
be  prefixed,  according  a^  the 
natural  Number  uled  requires, 
e-  £•  againft  the  Number  8s6‘, 
under  o,  is  9324-4;  to  which 
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if  2  the  Index  of  85*7  be  pre¬ 
fixed,  it  will  be  2.932474,  the 
compleat  Logarithm  of  856". 

The  other  five  Columns  of 
each  Page,  contain  the  Loga¬ 
rithms  of  all  Numbers,  from 
1000  to  10000.  Thofe  in  the 
Left-hand  Pages  are  diftin- 
guifhed  on  the  Top  of  the  Co¬ 
lumns  with  the  Figures  0.1.2. 
3.4.,  and  thofe  in  the  Right- 
hand  Pages  with  5.6.7.8.51.  So 
that  to  find  the  Logarithm  of 
any  Number  between  1,000 
and  10,000,  as  fuppoieof  5.4,55; 
feek  for  the  three  firft  Figures, 
viz.  54 6,  in  the  firft  Column 
under  Num.  and  for  the  laft 
Figure,  viz.  8,  at  the  Top. 
Then  in  the  Column  under  the 
laft  Figure  8,  and  over  againft 
the  three  firft  Figures"* 54*5, 
there  is  737829;  to  which  if  3, 
the  Index  of  5.468,  be  prefixed, 
the  compleat  Logarithm  there¬ 
of  will  he  3.737829;  and  lb  for 
any  other  Logarithm  of  any 
propolcd  Number,  not  exceed¬ 
ing  ic,cco.  But  if  the  propo- 
led  Number  be  above  10,00c, 
which  is  the  Limits  of  the  an¬ 
nexed  fable,  then  the  Logar¬ 
ithm  of  that  Number  mult  be 
found,  by  the  Help  of  the 
common  H Difference  of  the  Loga- 
rithms,  which  is  the  laft  Co¬ 
lumn  of  every  Page  under 
Diff.  Thus : 

Find  the  Logarithms  of  the 
firft  four  Figures  oj  the  given 
Number,  without  its  Lndex,  as 
above  ;  and  multiply  the  com¬ 
mon  Difference  which  J lands 
againft  the  Logarithm,  under 
Lift,  with  the  other  Figures  of 
the  given  Number,  cafting  offfo 
many  Figures  of  that  'Product 

as 
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as  there  are  in  the  Multiplica- 
tor  3  then  add  the  remaining 
Figures  of  that  ‘ Product  to  the 
Logarithm  of  the  firfi  four  Fi¬ 
gures ,  and  to  their  Sum  prefix 
the  proper  Index  3  and  you  will 
have  the  compleat  Logarithm 
required . 

Suppole  it  were  required  to 
find  the  Logarithm  ot  698,476. 
JFirit,  the  Logarithm  of  6,984 
is  found  in  the  Table,  as  above, 
to  be  84.4,104  and  againft  it, 
under  Diff:  is  6 2.  This  61 
being  multiplied  with  76,  the 
other  two  Figures  of  the  given 
Number,  produces  4.7 1 2.  Cut 
off  12,  vi-Zy  the  two  laft  Fi¬ 
gures,  and  then  add  47  to  the 
Logarithm  laft  found,  and  the 
Sum  will  be  844, 1 5 1 3  to  which 
prefixing  5,  the  proper  Index 
of  the  given  Number  698,476, 
it  will  be  5.844,151,  the  Loga¬ 
rithm  required. 

PROB.  XIII. 

‘I’o  find  the  Number  to  any  given 
Logarithm . 

Omit  the  Index  of  the  given 
Logarithm,  and  then  feek  it  in 
the  Table  of  Logarithms,  and 
if  cxaftly  found  there,  then 
the  Number  in  the  firft  Co¬ 
lumn  under  Nutn.  with  that  on 
the  Top,  over  Logarithm,  will 
be  the  Number  required.  But 
if  the  given  Logarithm  without 
its  Index,  cannot  be  exaftly 
found  in  the'  Table,  then  the 
proper  Number  agreeing  to 
that  Logarithm  may  be  found 
by  the  Help  of  the  common 
Difference  of  Logarithms : 
Thus : 

From  the  given  Logarithm 


fubtraSi  the  next  lefs,  and  to 
the  Remainder  annex  Cyphers  3 
then  divide  it  by  the  common 
Difference  found  againfl  the 
next  Logarithm ,  under  Diff* 
and  the  Quotient  will  be  a  Num¬ 
ber  that  jnufi  be  annex  d  to  the 
Number  already  found  againfl 
the  next  lefs  Logarithm ,  accord¬ 
ing  as  the  Index  of  the  given 
Logarithm  denotes. 

Suppofe,  5.660279  were  a 
given  Logarithm,  and  it  were 
required  to  find  the  natural 
Number  anfwenng  it. 

The  Number  fought,  muft 
confift  of  fix  Places  of  Figures 
in  whole  Numbers,  as  appears 
by  its  Index  5  9  which  being 
omitted,  feek  in  the  Table  of 
Logarithms  for  660279  3  but 
not  finding  it  exactly  there,  take 
the  next  lefs  to  it,  viz.  660201 
Handing  under  3.  and  againft 
547  :  Therefore  the  firft  four 
Figures  of  the  Number  fought 
mull  be  4,5  7  9,  and  the  com¬ 
mon  Difference  found  againft 
660201,  under  Diff.  is  95. 

Then  for  the  Logarithm  660279 
Subt.  the  next  lefs,  viz.  660201 

Remains  78 

To  w'hich  annex  twro  Cy¬ 
phers,  becaufe  there  is  yet 
wanting  two  Places  ot  Figures, 
and  it  will  be  7,800,  which  be¬ 
ing  divided  by  the  common 
Difference  95,  the  Quotient 
will  be  82,  which  mull  be  an¬ 
nexed  to  4.573,  and  the  Sum 
will  be  457,  382,  the  Number 
anfwering  to  the  given  Loga¬ 
rithm  5.660279.  Thus  the  Lo¬ 
garithm  of  any  given  Number 

may 
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may  be  eafily  found,  altho’  it 
exceeds  the  Limits  of  the  Ta- 
ble  by  1,203  Places  of  Figures, 
and  alio  the  Number  agreeing 
to  any  given  Logarithm,  with¬ 
out  the  Help  o#f fuch  a  Table 
of  proportional  Parts,  as  is  u- 
iually  inferted  along  with  the 
Table  of  Logarithms  for  that 


PROB.  XIV. 

Having  given  a  ihort  Defcrip- 
tion  of  Sines,  Tangents, 
we  ihall  here  /hew  the  Geo¬ 
metrical  Conltrudion  of  thofe 
and  other  Scalescommonly  uled 
in  projecting  the  Sphere  in  Pla¬ 
no  and  in  Trigonometry,  Na¬ 
vigation,  Dialling,  and  other 
Parts  of  pradical  Mathema- 
ticks,  as  they  are  deduced  from 
a  Circle.  Fig.  6. 

Upon  a  Sheet  of  fine  Pafte- 
board,  or  fuch  like  Matter,  de- 
fenbe  a  Circle  ABDC  with 
any  Radius,  which  crofs  at 
right  Angles  with  the  Diame¬ 
ters  A  B  and  CD;  then  conti¬ 
nue  AD  to  G,  and  upon  the 
Point  B  raife  B  F  perpendicular 
to  CB.  Draw  the  Chord  AB, 
and  divide  the  Quadrant  A  B 
into  nine  equal  Parrs,  fetting 
the  Figures  io,  20,  3c,  &c. 
to  90 ;  each  of  which  nine  Parts 
again  fubdivide  into  10  equal 
Parts,  and  then  the  Quadrant 
will  be  divided  into  90  Degrees. 
Set  one  Foot'of  the  Compafies 
in  the  Point  A,  transfer  the 
fa  id  Divifions  to  the  Chord 
Line  A  B,  and  fet  thereto  the 
Figures  10,  20,  30,  &c.  and 
the  Line  of  Chords  AB  will  be 
divided. 


To  project  the  Sines,  divide 
the  Arch  B  D  into  90  Degrees  - 
from  each  of  w'hicn  Degrees’ 
let  fall  Perpendiculars  on  the 
Semi-Diameter  E  B,  which  Per¬ 
pendiculars  will  divide  E  B  into 
a  Line  of  Sines,  to  which  fet 
the  Numbers  10,  20,  &c. 

To  project  the  Line  of  Tan¬ 
gents,  from  the  Centre  E,  and 
thro’  every  Divifion  of  the  Arch 
B  D,  draw  the  right  Lines  cut¬ 
ting  B  F,  which  will  divide  it 
into  a  Line  of  Tangents,  fet 
thereto  the  Numbers  10,  20 
&c. 

To  projed  the  Line  of  Se¬ 
cants ,  transfer  the  Diffances  £ 
10,  E  20,  £5 *c.  from  the  Tan¬ 
gent  Line,  upon  the  Line  EG, 
and  fet  thereto  the  Numbers 
ro,  2C>  £5?£.  The  Line  EG  wall 
be  divided  into  Line  of  Secants. 

To  projed  the  Semi-tangent st 
draw  Lines  from  the  Point  C 
thro’  every  Degree  of  a  Qua¬ 
drant  AB,  and  they  will  divide 
the  Semi-diameter  AE  into  a 
Line  of  Senn-tangents  5  but  be- 
caufe  the  Semi-tangents  onScales 
run  to  1 60  Degrees,  continue 
the  Line  AE,  and  draw  Lines 
from  the  Point  C  thro'  the  De¬ 
grees  of  the  Quadranf  CA,  cut¬ 
ting  AE,  and  you  will  have  the 
Line  of  Semi-tangents  to  1S0 
Degrees,  Sj$c. 

To  projed  the  Rhumb  line , 
from  every  eighth  Part  of  the 
Quadrant  AC,  fet  one  Foot  qf 
the  Compafles  in  A,  delcribe 
an  Arch  cutting  the  Chord  AC, 
which  will  divide  AC  into  a 
Line  of  whole  Rhumbs. 

To  projed  the  Line  of  Lon¬ 
gitude,  draw  HD  equal  and  pa¬ 
rallel  to  the  Radius  CE,  which 
divide 
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divide  into  60  equal  Parts,  eve-  Example.  To  make  anAn- 
ry  io  of  which,  number.  Now  gle  of  30  Degrees  on  the 
from  every  one  of  thefe  Parts  Point  A,  Take  60  Degrees  of 
let  fall  Perpendiculars  to  CE,  Chords  in  the  Compares,  and 
cutting  theArch  CD  $  and  hav-  letting  one  Foot  in  A,  defcribe 
ing  drawn  the  Chord  CD,  with  the  Arch  DC  •  then  take  off  33 
one  Foot  of  the  Compaffes  in  Degrees  from  the  Chords,  lay 
D,  transfer  the  Diftances  from  them  off  from  D  to  C,  and  draw 
D  to  each  of  the  Points  in  the  the  Line  AC.  The  Angle  CAB 
Arch  CD  on  the  Chord  CD,  will  be  30  Degrees,  Fig.  7  .p- 
and  fet  thereto  the  Numbers  To  meafure  an  Angie,  fu  s 
10,  20,  and  the  Line  of  pofe  CAB.  Take  60  Degree 
Longitude  will  be  divided.  of  Chords,  between  the  Com- 
Thefe  are  all  the  Lines  com-  paffes,  and  carting  one  Foot  in 
monly  put  upon  one  Side  of  the  A,  defenbe  the  Arch  CD  •  then 
Plain  Scale,  except  equal  Parts,  take  the  Diilance  from  C  toD  * 
which  want  no  Delcnption:  And  which,  meafured  on  the  Chords, 
on  the  other  Side  is  a  Decimal  will  reach  to  30  Degrees,  the 
or  Diagonal  Scale,  on  which  an  Quantity  of  the  Angle  fought. 
Inch,  or  fome  Part  thereof,  as  f  The  Sines  arc  to  projeft  the 
or  f  is  divided  into  luo  equal  Sphere  orthographically,  &c. 
Parts,  by  Diagonals.  TheTangents,  Half-Tangents 

and  Secants,  are  ufed  in  finding 
Of  the  Ufes  of  the  Chords ,  Sines  the  Centers  and  Poles  of  pro- 
and  Tangents ,  &c.  upon  the  jetted  Circles  in  the  Stereogra- 


phical  Projection  of  the  Sphere, 
&C. 


Rule. 


The  Chords  are  to  lay  off  The  Rhumbs,  are  to  lay 
the  Quantity  of  an  Angle  defir-  down  the  Angles  of  a  Ship’s 
ed  upon  a  given  Point  in  a  right  Way  in  Navigation. 

Line,  and  to  mealure  the  Quan-  And  the  Line  of  Longitude 
tity  of  an  Angle  already  laid  determines,  by  Infpettion,  how 
down.  The  firft  is  done,  by  tak-  many  Miles  there  are  in  a  De- 
ing  the  Extent  of  60  Degrees  greeof  Longitude,  in  each  feve- 
of  Chords  between  the  Compaf-  ral  Latitude,  as  in  the  Latitude 
fes,  and  defenbing  an  Arch  of  no  Degrees,  that  is  under  the 
about  the  angular  Point  ;  then  Equator,  60  Miles  make  a  De¬ 
laying  off  the  Number  of  De-  gree  5  in  the  Latitude  of  40 
grees  propofed,  upon  the  faid  Degrees,  46  Miles  make  a  De- 
Arch,  and  drawing  a  right  Line  gree,  in  the  Latitude  of  60 
from  the  angular  Point.  And  Degrees,  30  Mile’s  make  a  De- 
the  latter,  by  making  an  Arch  gree*  in  the  Latitude  of  80 
of  60  Degrees  of  Chords  about  Degrees,  10  Miles  make  a  De- 
the  ang»mr  Points,  and  then  gree. 

taking  the  Chord  of  the  faid  Having  thus  laid  the  Foun- 
Arch,  between  the  Compaffes,  dation,  we  /hall  next  fhew  the 
and  meafuring  it  on  the  Line  of  Relolution  of  all  right  lined 
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Triangles  in  as  plain  and  fami¬ 
liar  Method  as  poffible. 

Of refolvin?  Triangles. 

THEOREM  I. 

In  any  right-angled  Triangle, 
if  either  of  the  Legs  be  made 
Radius,  the  other  Leg*  will  be 
the  Tangent  of  its  oppoiitc  An¬ 
gle,  e.  If  AD  be  made  Radi¬ 
us,  BD  will  be  Tangent  of  the 
Arch  d  BAD  5  and  if  BD 
be  made  Radius,  AD  will  be 
Tangent  of  the  Angle  B.  But  if 
the  Hypothcnufe  AB  be  made 
Radius,  the  Legs  BD  and  DA 
will  be  the  Sines  of  their  oppo- 
lite  Angles  A  and  B.  Fig.  8. 

THEOREM  IL 
floe  Sides  of  eve>y  right-lined 
friangle  are  in  proportion  to 
one  another ,  as  the  Sines  of 
their  oppofite  Angles. 

In  the  Triangle  ABC  make 
AF  =  BC,  and  let  fall  the  Per¬ 
pendiculars  from  F  and  B  to 
the  Side  AC,  deferibe  the  Arch¬ 
es  HB  and  FI-  Then  B  D  will 
be  the  Sine  of  the  Angle  at  C, 
and  F  E  the  Sine  of  the  Angle 
atA,  and  the  Triangles  A  B  D  and 
AFE  are  fimilar.  Therefore, 
AF  :  AB  :  :  FE  :  BD,  or  as  AB  : 
B  D  :  :  A  F  :  F  E.  and  A  F  be¬ 
ing  equal  to  B  C,  and  the  two 
Perpendiculars  being  Sines,  it 
will  be,  as  the  Side  BC  :  Side 
BA  :  :  Sine  oi  the  A-ngle  A: 
Sine  of  the  Angle  C  ;  as  the 
Side  A  B  .*  Sine  of  the  Angle 
C  :  :  Side  B  C:  Sine  of  the  An¬ 
gle  A.  Fist'  9- 

THEOREM  III. 

As  the  Sam  of  the  Jrgs  about  an 
Angle  As  to  their  ^Difference  ; 
’fo  is  the  fansrnt  of  half  the 
Vo l.  IL 


Sum  of  the  oppofite  Angles,  to 
the  fangent  of  half  their 
t Difference 

Produce,  in  the  Triangle 
CF  D,  the  Side  F  D,  and  make 
B  F  =  C  F  5  then  B  D  will  be 
the  Sum  of  the  Legs,  and  G  D 
half  the  Sum  5  if  you  take  from 
which  the  Leg  FD,  the  Re¬ 
mainder  G  F  =  j-  the  Difference 
of  the  Legs  ;  draw  CB  and  bi- 
fe£t  it  in  A,  and  draw  A  F, 
which  will  be  perpendicular  to 
lr,  and  the  Angle  C  AF  =  the 
Angle  BFA,  (by  Prop.  8.  Eu¬ 
clid.  1.  1.)  but  the  Angle  CFB 
m  the  Angle  F  CD  ^  the: 
Angle  D :  (by  Prop.  32.  Eu¬ 
clid.  1.  1.)  Therefore  the  An- 
Angle  C  F  A  -  {  the  Sum  of 
the  Angles  FCD  ~T  D*  draw 
AG,  which  will  be  parallel  to 
C  D,  becaufe  the  Sides  C  B'  and 
B  D  are  bifefted  in  A  and  G  3 
then  draw  E  F  parallel  to  CD, 
which  will  be  parallel  to  AG; 
the  Angle  C  FE  ~  the  alter¬ 
nate  Angle  FCD,  the  leffer 
Angle  ot  the  Triangle,  becauie 
the  Angle  CFE  =  the  Angles 
(LED  and  EFB=  the  Angle 
D,  take  from  both  the  Angle  D, 
then  CFE  =  the  Angle  C, 
which  taken  from  the  Angle 
CF  A  {  the  Sum  of  the  op¬ 
pose  Angles,  leaves  EF A  —‘1. 
the  Difference  ot  the  oppoiitc 
Angles.  Now  make  AF  Ra¬ 
dius  of  a  Circle,  then  E  A  is  the 
Tangent  oi  half  the  Difference, 
and  AC  the  Tangent  of  half 
the  Sum  of  the  oppoiitc  An¬ 
gles:  and  the  Triangles  BAG, 
B  E  F  and  BCD  are  fimilar,  fbv 
Prop.  2.  Euclid.  1.  6.)  and  con- 
fequcn  ly  the  Sides  are  propor¬ 
tional.  Therefore, 
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BG:GD::BA:  AC  BC:+-ACl  =  2  B  CF+"  ABl, 
B  G  ;  G  F  : :  B  A  :  A  E  That  is,  B  C2  4—  A  C1  exceed 


Therefore,  as  GD,  half  the 
Sum  of  the  Sides,  is  to  GF 
Half  their  Difference ;  lo  is 
A  C,  the  Tangent  of  half  the 
Sum  of  the  oppoiite  Angies,  to 
AE  the  Tangent  of  half  their 
Difference. 

But  the  Wholes  are  as  their 
Halves  :  Therefore  the  Sum  of 
the  Sides  is  to  their  Difference, 
sts  the  Tangent  of  half  the  Sum 
ot  the  oppoiite  Angles,  is  to  the 
Tangent  ol  half  their  Diffe¬ 
rence.  Fig.  io. 

THEOREM  IV. 

In  any  ‘triangle  whatfoever , 
as  A  C  B,  the  Square  of  the 
Side  A  B  oppofite  to  an  acute  Jin¬ 
gle  C,  is  exceeded  by  the  Squares 
of  the  other  Sides ,  A  C  and  C  B 
by  the  Re Et angle  B  C  F  twice 
taken  •  which  Reftangle  is  con¬ 
tained  under  B  C,  one  of  the 
Sides  comprehending  the  acute 
Angle  C  and  the  Line  F  C,  in¬ 
tercepted  between  the  ‘ Perpendi¬ 
culars  AF?  let  fall  upon  the 
Side  B  C  from  its  oppofite  Angle 
A,  and  the  acute  Angle  C. 

The  Square  of  B  C  =  :  Rect¬ 
angles  B  F  C  and  F  C  j_  F  B2. 
And  A  C'  =  CF  4-  FA2  (by 
Prop.  4".  Euclid .  1.  i .)  W  here¬ 
to  re,  BO  A  Cx  =  2  BFO 
,  BFa4-  2  F  C2  4-A  F2.  But 
2  B  F  C  -f  2  F  C1  -  2  B  C  F. 
Therefore  this  being  fubfti- 
tuted  for  them  ;  BCJ-r  ACJ  = 
2  B  C  F  4-  B  F2  4—  A  F  .  But 
AF1  -+  BF2  =  AB1  (by  Prop. 
47.  Euclid ,  /.  t.)  Therefore 
this  being  fublti  ured  for  them, 


Ab2  by  2BCF.  Fig.  11. 

The  Theorem  is  true,  altho' 
the  Perpendicular  fall  without 
the  T riangle.  And  the  Demon- 
Itration  is  almoft  the  fame. 
For  A  Ch*rB  A2  -+CBH-  2C  B  F. 
Add  on  both  Sides,  C  B1,  then 
A c1  4-  CB2  =  AB24-  CB24- 
2CBF=AB2q_  2 B C F. Fig.  1 2 . 

From  this  theorem ,  and  the 
47/7.7  ‘Prop.  Euclid.  1.  1.  we 
have  the  Meafure  of  any  tri¬ 
angle  whatfoever ,  whofe  three 
Sides  are  known ,  alt  ho  the  Area 
be  altogether  inacceffible.  For 
by  the  Help  of  thefc  theorems 
the  Perpendicular  is  known,  al- 
tho  the  Impediments  of  the 
Place  Jbould  not  allow  us  to 
mark  it  out.  But  note ,  That 
the  Perpendicular ,  multi plied 
by  half  the  Side  on  which  it 
falls ,  produces  the  Area  of  the 
f riangle. 

Let  there  be  any  Triangle,  as 
ABC,  having  its  Sides  known. 
F  is  required ,  to  find  the  Per¬ 
pendicular  A  F  falling  from  the 
Angle  A  upon  the  oppofite  Side 
B  C.  take  the  Square  of  the 
Side  A  B,  oppofite  to  the  acute 
Angle  C,  out  of  the  Sum  of  the 
Squares  A  C  and  B  C :  By  the 
laft  theorem ,  the  Remainder 
fljall  be  the  Reft  angle  B  C  F 
twice  taken.  Divide  half  of 
the  Remainder ,  that  is,  the 
Re  ft  an  A  e  B  C  F,  by  the  known 
Side  B  C  •  thence  will  arife  the 
right  Line  C  F.  take  the 
Square  of  the  Line  C  F,  out  of 
the  Square  of  AC:  I 'he  Re¬ 
mainder  will  give  the  Square  of 
A  F,  whofe  fquare  Root  will 
give  the  Perpendicular  AF. 
Fig .  12.  CASE 
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CASE  I. 

Yi/e  two  acute  Angles  B  and  C,  and  the  Safe  B  A,  being  given, 
to  find  the  ‘Perpendicular  C  A. 

i.  By  making  the  Hypothenufe  BC  Radius. 

As  the  Sine  of  the  Angle  C  at  the  Perpendicular  > 

5d°X5'  1  $9-91984*+ 

Is  to  the  Bale  AB  121.394  2.084190a 

So  is  the  Sine  of  the  Angle  B  at  the  Bafe  3  3  “45'  9.7447390 


1 1.828938  a 


T o  the  Perpendicular  A  C  8 1 . 1 1 3  1 .90909 1 8 

2.  By  making  the  Bafe  AB  Radius,  Fig.  13. 

As  Radius  A  B  45 0  -  -  10.0000000 

Is  to  the  Bafe  BA  121..394  2.0841992 

So  is  the  Tangent  of  the  Angle  B  53°4)'  9.8248925 


To  the  Perpendicular  AC  81.113  1.9090918 

3.  By  making  the  Perpendicular  AC  Radius.  Fig.  14. 

As  the  Tangent  B  A  of  the  Angle  C  at  the  Per-? 

pendicular  56°  15'  $  10.1751074 

Is  to  the  Radius  A  C  45  <>  ro.ooooooo 

So  is  the  Bafe  AB  121.394  2.0821992 


To  the  Perpendicular  A  C  81.113  1.9090918 


In  making  the  Proportions  on  the  Perpendicular  is  the 
for  finding  the  Sides  or  Angles  Sine  of  its  oppofite  Angle  ■,  but 
of  a.plain  Triangle,  it  mull  be  when  the  Perpendicular ismade 
obferved,  that  every  Side  of  a  Radius,  then  the  Word  on  the 
plain  Triangle  has  two  Names,  Bafe  is  the  Tangent  of  its  op- 
and  that  each  Side  has  one  of  polite  Angle,  and  the  Word  on 
thole  Names  fi-xed,  viz.  the  the  Hypothenufe  is  the  Secant 
Hypothenufe,  the  Perpendicular  of  the  lame  Angle  5  and  when 
and  Safe.  The  other  Names  the  Bafe  is  made  Radius,  then 
are  precarious,  according  to  the  the  Word  on  the  Perpendicular 
Side  made  Radius,  and  are  is  the  Tangent  of  its  oppofite 
called  the  Words  on  the  feveral  Angle,  and  the  Word  on  the 
Sides:  Thus,  when  the  Hypo-  Hypothenufe  is  the  Secant  of 
thenufe  is  made  Radius,  then  that  Angle.  Thefe  Things  be- 
the  Word  or  the  Hypothenufe  ing  obferved,  the  Way  toform 
is  Radius,  and  the  Word  on  a  Proportion  to  find  the  Side  of 
the  Bafe  is  the  Sine  of  its  op-  a  Triangle,  is  thus: 
pofite  Angle ;  as  alfo,  the  Word  Fir  ft ;  Suppofe  one  Side  of  a 

Z  2  T rian- 
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Triangle  to  be  made  Radius, 
and  obferve,  as  above,  the 
"W  ord  on  the  feveral  Sides,  the 
Proportion  will  be, 

As  the  Word  on  the  Side  given, 
Js  to  the  given  Side  3 
So  is  the  Word  on  the  Side 
required , 

5 To  the  Side  required. 

Thus  we  iee  that  what  is 
fought  muft  always  Hand  in  the 
fourth  or  laft  Place,  and  there¬ 
fore,  fince  the  Perpendicular  is 
fought,  that  muft  be  the  laft  of 
the  four  Terms  5  place  it  then 
with  a  Point  of  Interrogation 
after  it,  to  fhew  it  is  required. 

In  the  Rule  of  Proportion, 
the  fecond  and  fourth  Term  be¬ 
ing  always  of  the  lame  Nature, 
and  the  Perpendicular  being  a 
Length  lought,  and  the  Bafe 
the  only  Length  given,  the 
Bale  therefore  muft  be  in  the 
fecond  Place,  and  is  to  be  wrote 
with  four  Points  after  it  thus  : : 
to  fhew  that  the  Proportion 
disjoins  there. 

Again,  wc  are  here  to  ob- 
lerve,  that  the  Nature  of  Lo¬ 
garithms,  or  their  Proportion  to 
one  another,  is  fuch,  that  Ad¬ 
dition  ferves  inftead  of  MuJti- 

I dication,  and  Subtraction  for 
)ivilion:  therefore  the  Loga¬ 
rithms  of  the  two  laft  Terms 
being  added  together,  and 
from  the  Sum,  the  Logarithm 
of  the  firft  Term  being  iubtrac- 
ted,  the  Remainder  i. 909091 8 
will  be  the  Logarithm  of  the 
fourth  Term,  and  the  Number 
anfwering  to  that  Logarithm 
is  81.113,  which  is  the  Perpen¬ 
dicular  AC  required. 

But  where  Radius  is  not  in 
Proportion,  it  may  be  more 


T  R 

readily  done  by  Addition  only ; 
for,  if  inftead  of  the  firft  Term 
you  fet  its  arithmetical  Com¬ 
plement,  that  is,  to  write  down 
wrhat  each  Figure  wants  of  93 
thus  the  arithmetical  Comple¬ 
ment  of  99198464,  the  firft 
Term  is  0.0801536,  which  is 
the  fame  as  fubtrafting  it  from 
10,  then  add  all  the  three 
Terms  together,  the  Sum,  abat¬ 
ing  the  Radius,  fhall  anfw’er 
the  Queftion. 

2.  To  do  the  fame  by  Scale 
and  Compajfes.  Always  extend 
the  Compares  from  the  firft 
Term  to  the  Term  that  is  of 
the  fame  Kind,  whether  it  be 
the  fecond  or  third,  that  Ex¬ 
tent  will  reach  from  the  re¬ 
maining  Term  to  the  Anfwer. 
Thus,  in  the  firft  Proportion, 
extend  the  Compares  from 
56°i'5'to  3 3 °45/ in  the  Line  of 
Sines  3  that  Extent  will  reach 
in  the  Line  of  Numbers  from 
121.39  to  8 1 . 1 1  the  Anfwer. 
In  the  fecond  Proportion, ^  ex¬ 
tend  the  Compares  from  45 0 
to  3  3°45'  in  the  Line  of  Tan¬ 
gents  3  that  Extent  will  reach 
from  in. 39  to  81. 11  in  the 
Line  of  Numbers.  In  lome 
Cafes  it  may  be  needful  to  ufe 
Crofs-work,  that  is,  to  extend 
from  the  firft  Term  in  the  Line 
of  Sines,  to  the  iecond  in  the 
Line  of  Numbers,  or  from  the 
firft  Term  in  Tangents,  to  the 
fecond  in  Numbers,  &c.  But 
in  moft  Cafes  it  is  better  to 
work  by  the  Directions  above, 
except  when  the  Extent  is  too 
large  for  the  Corn  pa  Acs. 

3.  By  the  Sliding  Rule.  Sup- 
pofe  the  Line  of  Sines  on  the 
Rule  to  be  marked  wirhSS, 

and 


T  R 


T  R 


and  the  Line  of  Sines  on  the 
Slider  with  S.  Then  the  firft 
Proportion  will  be  thus  wrought. 
Set  3 3 ° 4 5 '  on  S  to  56°  15'  on 
SS*  then  againll  121.39  on  A, 
is  81 -i  1  on  B.  (A  figmfies  the 
double  Line  of  Numbers  upon 
the  Rule,  and  B  the  double 
Number  on  the  Slider).  The 
lecond  Proportion  may  be  thus 
wrought:  Set  33°45/  in  the 
Tangents  to  Radius 5  then  a- 
gainli  121.39  on  A,  is  8 1 . 1  r  on 
B.  Or,  if  the  Slider  be  fo 
turned,  as  the  Tangents  and 
double  Numbers  may  Aide  one 
by  another,  then  the  Radius 
may  be  fet,  viz.  45 0  of  Tan¬ 
gents  to  1 2 1.39  in  the  Line  of 
Numbers  3  then  againft  3  3°4)' 
in  Tangents,  is  bi.n  in  the 
Line  of  Numbers.  The  third 


Proportion  may  be  wrought  as 
this  laid. 

To  do  the  fame  Geometri¬ 
cally.  Draw  the  Bale  B  A,  and 
from  a  Diagonal  Scale,  or  Scale 
of  equal  Parts,  take  with  the 
Compares  1 2 1 . 3  9  ,  and  fet 
from  B  to  A,  and  upon  A  raife 
a  Perpendicular  3  then  take  60 
Degrees  from  the  Line  of 
Chords  with  the  Compafles,  and 
fet  one  Foot  in  B,  deilnbe  the 
Arch  BE,  and  from  the  fame 
Line  of  Chords  3  3°45‘  and  fet 
from  D  to  E  ;  and  draw  the 
Line  D  C,  till  it  cut  the  Per¬ 
pendicular  in  C  :  Then  if  you 
meafure  AC  by  the  fame  Scale 
you  took  B  A  from,  you  will  find 
it  8 1 . 1  r  3  and  if  you  mealure  B  C, 
you  will  find  it  1 46.  E/g.  1 5 .  The 
next  Cafe  will  befo  refolved. 


CASE  II. 

T'he  two  acute  Angles  B  and  C,  and  the  Flafe  B  A  being  given , 
find  the  Hypothenufe  B  C.  Fig.  12. 


1.  By  making  the  Hypothenufe  B  C 
As  the  Sine  of  the  Angle  C  5 <5 0 1 5' 

Is  to  the  Bale  BA  121.394 
So  is  the  Radius  9c0 


Radius. 

9-9198464 
2.0841 992 
IO.GOOOQoO 


To  the  Hypothenufe  B  C  146 


2*1643528 


2.  By  making  the  Bale  A  B  Radius. 
As  Radius  B  A  - 

Is  to  the  Bafe  B  A  121.394 
So  is  the  Secant  ol  the  Angle  B  3  3°4)/ 


Fig. 


IO.OCOOOOO 
2.0841992 
ic. 0801 536' 


To  the  Hypothenufe  B  C  146' 


2.1643  528 


3-  By  making  ‘the  Perpendicular  AC  Radius.  Fig.  14. 

As  the  Tangent  of  the  Angle  C  56°  I  5  Arith.  Compl-  9.8248926 
Is  to  the  Bale  B  A.  121.394  2.0841992 

So  is  the  Secant  ot  the  Angle  C  10.2552610 

To  the  Hypothenufe  BC  146 

Z  3 


2.1643528 


T  R 

By  Scale  an  A  CompaJJes. 

To  work  the  fir  ft  Proportion, 
extend  the  Compafles  from  the 
Sine  of  ^6°  15'  to  90°,  which 
Extent  will  reach  from  1 2 1.39 
to  146  in  the  Line  of  Numbers. 

By  the  Sliding  Rale. 

Set  5rf°i5/  upon  Sto  90°  up¬ 
on  SS,  then  againft  121*39  up¬ 
on  B,  is  146  upon  A.  But  if 
you  turn  the  Slider,  fo  as  the 
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Sines  and  double  Number* 
may  flide  one  by  another,  you 
may  iet  ^6°ij  of  Sines  to  121. 
"9  in  the  Line  of  Numbers: 
Then  againft  90°  of  Sines  you 
will  have  146  in  the  Line  of 
Numbers,  and  will  find  33°45' 
of  Sines  to  be  againft  81.11  of 
Numbers.  So  that  you  may 
obierve,  if  90  of  Sines  be  fet 
to  the  longeft  Side  or  Hypo- 
thenufe,  you  will  find  every 
Angle  againft  its  oppofitc 
Side. 


.  ^  CASE  III. 

Two  acute  Angles^  and  C,  and  the  Hypothenufe  B  C  be  in?  riven 
to  find  the  Bafe  B  A.  Fig.  12.  S  S  > 


1.  By  making  the  Hypothenufe  B  C  Radius. 


As  Radius  90° 

Is  to  the  Hypothenufe  Be  146 
So  is  the  Sine  of  the  Angle  C 

To  the  Bale  B  A  121.394. 


10  0000000 
2*1^435-8 

9*919  84^4 

2.0841992 


2.  By  making  the  Bafc  B  A  Radius.  Fir. 
A$  the  Secant  of  the  Angle  B  3-045' 

Is  to  the  Hypothenufe  B  C  14 6 
So  is  the  Radius  90° 


10.0801536 
2.1643  528 
10.0000000 


To  the  Bafe  BA  121.394 

3.  By  making  the  Perpendicular  AC  Radius 
As  the  Secant  of  the  Angle  C  56°i  5'  Anth.  Compl 
Is  to  the  Hypothenufe  B  C  146  1 

So  is  the  Tangent  of  the  Angle  C  56 °i  5 ' 


To  the  Bafe  BA  121.394 

By  Scale  and  CompaJJes. 

To  work  the  firft  Proportion, 
extend  the  Compafles  from  90° 
*2  56  1 5  in  the  Sines,  which 
Lxtcnt  will  reach  from  146  to 
121.394  ln  ihe  Line  of  Num- 


2.0841992 

Fig.  14. 

£•744739° 

2.1643528 

10.1751074 


2.0841992 

By  the  Sliding  Rule. 

Set  56°i  5'  upon  S  to  90°  up¬ 
on  S  S  5  then  againft  146  upon 
A,  is  121*394  upon  B. 


By 
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By  Geometrical  \ ProtraRion . 

Draw  the  Line  B  C,  and  from 
the  Scale  of  equal  Parts  take 
14 6,  and  fet  from  B  to  C,  with 
60  Degrees  of  Chords  deferibe 


the  Arch  DE,  and  fet  56^15' 
from  E  to  D,  and  draw  C  A,  and 
from  B  draw  B  A  perpendicular 
toAC;  then  when  A  B  is  mea- 
fured  by  the  Scale,  it  will  be 
found  to  contain  121.39.  Fig.  1 5 . 


CASE  IV. 

‘The  Safe  B  A  and  the  \ 'Perpendicular  C  A  being  given,  to  find  the 
two  acute  Angles  B  and  C.  Fig.  13. 


j.  By  making  the  Bafe  BA  Radius. 
As  the  Bafe  B  A  121-394 
Is  to  the  Radius  450 
So  is  the  Perpendicular  A  C  81-113 


2.0841992 

10.0000000 

1-9090918 


To  the  Tangent  AC  of  the  Angle  B  33045'  9-8248925 

Whole  Complement  is  56T  5'  the  Angle  C. 


2.  By  making  the  Perpendicular  A  C  Radius*  Fig.  14. 

As  the  Perpendicular  A  C  81-113  1.9090918 

Is  to  the  Radius  450 15'  10.0000000 

So  is  the  Bafe  121.394  2*0841992 


To  the  Tangent  of  the  Angle  C  56°  15' 


Whofe  Complement  is  3  3°45'  the  Angle  B. 


10.1751074 


By  Scale  and  Compares. 

To  work  the  firft  Propor¬ 
tion,  extend  the  Compafles 
from  121.394  to  81.113  in  the 
Line  of  Numbers,  that  Extent 
will  reach  from  450  to  if 45' 
in  the  Tangents*  For  the  ie- 
cond  Proportion,  extend  from 
18.1 13  to  1 2 1. 3 94  in  the  Line  of 
Numbers,  that  Extent  will 
reach  from  450  to  5tf°i5'  in  the 
T  angents. 


By  the  Sliding  Rule • 

Let  the  Tangents  and  Num¬ 
bers  Aide  together, then  fet  121. 
394  in  the  Line  of  Numbers  to 
45°  of  Tangents,  and  againft 
81.113  in  the  Line  of  Numbers 
is  3  3°45'  and  its  Complement 
5  6°  1  5' m  the  Line  of  Tangents. 

This  Caie  is  done  Geome¬ 
trically,  as  the  fixth* 
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CASE 
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CASE  V. 

7 'he  Safe  BA  and  the  Hypotbenufe  B  C  being  given, 
two  acute  Angles  B  and  C.  Fig.  1 ; . 

to  find  the 

1.  By  making  the  Hypothenufe  B  C  Radius. 

As  the  Hypothenufe  B  C  146  2. 164-' 5 -S 

Is  to  the  Radius  90 0  io.ocooooo 

SoistheBafe  BA  121.394  aio^tgpr 

To  the  Sine  of  the  Angle  C  5  6°  r  5' 

Whofe  Complement  330  45'  is  the  Angle  B. 

9.9l9&4tf3 

2.  By  making  the  Bale  Radius 

As  the  Bafe  B  A  12 1.394 

Is  to  the  Radius  90° 

So  is  Hypothenufe  14 6 

2.084199.. 
io.coooec » 

2.1643  52S 

To  the  Secant  of  the  Angle  B  330  45' 

io.cBoi  536 

2?y  Scale  and  CompaJJcs. 

For  the  firft,  extend  the 
Compafles  from  146  to  121. 
394,  in  the  Line  of  Numbers, 
which  will  reach  from  90°  to 
5 6°  1 5' in  the  Sines. 

Ry  the  Sliding  Rale. 

Set  146  upon  A  to  121.394 
upon  B,  thenagainft  Radius  on 
SS,  is  5 6°  1 5'  on  S. 

Sy  Geometrical  ProtraUion. 

Draw  the  Bafe  B  A,  and  from 


a  Scale  of  equal  Parts  take  121. 
3  94  and  fet  from  B  to  A,  and 
upon  A  raile  the  Perpendicular 
A  C  •  then  from  the  fame  Scale 
of  equal  Parts  take  145,  and  fet 
one  Foot  of  the  Compafles  in  B 
with  the  other  crofs  A  C  in  C, 
and  draw  BC.  Then  with  <Jo0' 
of  Chords  deferibe  the  Arch  DE 
and  meaiure  DE  with  the  Com- 
paifes  on  the  Line  of  Chords, 
which  will  be  ^3°45'  the  Mea- 
fure  of  the  Angle  B,  whole 
Complement  is  the  Angle  C. 
hi?.  1 5. 

o  J 


CASE  VI. 

'Ihe  Safe  B  A  and  the  ‘ Perpendicular  C  A  bein ?  given,  to  /bid 
tbs  Hypothenufe  B  C.  Fig.  16.  1 

In  this,  and  the  next  Calc,  we  are  firft  to  find  the  acute  Angle, 
and  from  thence  the  third  Side. 


1.  The 
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i.  The  Perpendicular  A  C  being  made  Radius. 

As  the  Perpendicular  C  A  81.113  1.9090918 

Is  to  the  Bale  BA  121.394  2.084195,4 

So  is  the  Radius  450  10.0000000 


To  the  Tangent  of  the  Angle  C  56°  15'  2.1543528 

2.  The  Hypothenufe  B  C  being  made  Radius.  3 
As  the  Sine  of  the  Angle  C  5 5°  15'  9.9198454 

Is  to  the  Bafe  B  A  12 1.394  2.0841999 

So  is  the  Radius  90°  10.0000000 


To  the  Hypothenufe  i4<»  4.1543528 


By  Scale  and  CompaJJes. 

Extend  the  Compaffes  from 
81.113  to  121.39  in  the  Line  of 
Numbers,  that  Extent  will 
reach  from  450  to  5 5°  15',  in  the 
Sign  of  Tangents  5  then  extend 
from  55  15'  to  90°  in  the  Sines, 
that  Extent  will  reach  from 
x  2 1. 3  94  to  145. 

‘By  the  Sliding  Rule. 

Set  8r.i  13  in  the  Line  of 
Numbers  to  45 °  in  the  Tan¬ 
gents  •  then  againfl  121.39  in 
the  Numbers  is  5 6°  15'  in  the 
Tangents ;  then  fet  5 6°  1  s'  on  S 
t0  9o°  on  SS  ;  then  againlt  121. 
39  on  B  is  146  on  A. 


By  Geometrical  Protrattion . 

Draw  the  Line  B  A ,  and  from 
a  Scale  of  equal  Parts  take  i2£d 
394  in  the  Compaffes,  and  fet 
from  B  to  A,  and  upon  A  ere£i 
the  Perpendicular  A  C  •  and 
from  the  fame  Scale  'take  8r. 
1 1 3,  and  fet  from  A  to  C  •  then 
draw  the  Hypothenufe  B  C, 
take  B  C  in  the  Compafles,  and 
on  the  Scale  it  will  be  found 
14^.  Then  with  6o°  of  Chords 
delcnbe  the  Arch  DE.  meafure 
DE  with  the  Compaffes  on  the 
Line  of  Chords,  which  will  be 
3  3°  45'  the  Meafure  of  the 
Angle  B,  whole  Complement  is 
the  Angle  C.  Fig. 


CASE  VII. 

^he  Bafe  BA,  and  the  Hypothenufe  being  given,  to  find  tht 
Perpendicular  A  C.  Fig.  \z . 


1.  The  Hypothenufe  B  C  being 
As  the  Hypothenufe  B  C  146 
Is  to  the  Radius  9c0 
So  is  the  Bafe  BA  121,394 


made  Radius. 

2.1643528 

10.0000000 

2.0841992 


To  the  Sine  of  the  Angle  C  56°  15' 

Whole  Complement  is  the  Angle  B  5  je  45' 


9.9198464 
2.  The 
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%.  The  Hypothcnufe  B  C  bping  made  Radius. 

As  Radius  90  io.occccco 

Is  to  the  Hypothenufe  B  C  14 6  2.  1343528 

So  is  the  Sine  of  the  Angle  B  330  45'  9.7447590 


To  the  Perpendicular  A  C  81.11; 


1.9090918 


By  Scale  and  Compaffes . 

Tor  the  firft  Operation,  ex¬ 
tend  the  Compaffes  from  14 6. 
to  121.394  in  the  Line  of  Num¬ 
bers,  that  Extent  will  reach 
from  90°  to  3  3  0  4  5 '  in  the  Sines. 
Then  for  the  fecond  Operation, 
extend  the  Compaffes  from  90° 
to  330  45'  in  the  Sines,  that  Ex¬ 
tent  will  reach  from  145  to  81. 
3 1 3  in  the  Line  of  Numbers. 

By  the  Sliding  Rule . 

Tor  the  firft,  fet  145  on  A 
to  1 21.394  on  B,  then  againft 
50  on  SS  there  will  be  tound 


5 6°  15'  on  S.  Then  for  the  le* 
cond,  let  90°  on  SS  to  330  45' 
on  S  and  againft  145  on  A,  u 
81.113  on  B. 

By  Geometrical  ‘Protraction* 

Draw  the  Line  A  B,  *nd  from 
the  Scale  take  12 1.394,  which 
fet  from  B  to  A,  and  upon  A 
raife  the  Perpendicular  A  C, 
then  from  the  Scale  take  14^, 
and  fet  one  Foot  of  the  Com- 

f>affes  B,  crofs  the  Perpend  icu- 
ar  in  C,  and  meafure  A  C  on 
the  Scale,  which  will  be  81. 
ii).  fig.  15. 


The 
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The  Seven  Cafes  of  Plain  Triangles. 

See  -Plate,  Fig.  8. 


Right  Angled. 

Cafes. 

Given. 

Required. 

Proportions. 

i. 

A  B 
and 

B 

A  C 

1.  s  C:BA:  :  s  B  :  A  C. 

2.  R  :  B  A  :  :  t  B  :  A  C. 

3.  t  C: B  A: :  R:  A  C. 

II. 

A  B 
and 

C 

B  C 

1.  s  C  :  BA  ::  R  :  B  C. 

2 .  R  :  BA  : :  se  B  :  B  C. 

3.  tC:  BA:  :seC:BC. 

III. 

B  C 
and 

B 

B  A 

1.  R  :  B  C : :  s  C  :  B  A. 

2.  se  B  :  B  C : :  R  :  B  A. 

3 .  se  C  :  B  C : :  t  C  :  B  A. 

IV. 

A  B 
and 

A  C 

B 

and 

C 

1.  BA:  R  : :  AC  :  t  B. 
wliofe  Complement  is  C. 

2.  CA:  R  : :  B  A  :  t  C. 
whofe  Complement  is  B. 

V. 

B  C 

and 

A  C 

B 

and 

C 

i  BC:  R  : : BA  :  s  C 
whofe  Complement  is  B 

2.  BA:  R  : :  BC  :  se B 
whofe  Complement  is  C 

VI. 

A  B 

and 

A  C 

B  C 

1.  CA  :  BA  ::  R:tC. 

Then  again, 

2.  s  C  :  BA  : ;  R  :  BC. 

VII. 

A  B 
and 

B  C 

A  C 

1.  BC:  R  : :  BA  :  s C 
whofe  Complement  is  B 

Then  .-.gain, 

2. R  :BC::B  :s  AC.  f 

§.  III. 
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§.  III.  Of folving  Oblique  Angled  Triangles. 


C  A  S  E  I. 

The  Angles  CAB  6z°  30'  and  C  B  A  37°  30'  and  the  Side  A 
C  3  50  Feet  being  given,  to  find  the  other  two  Sides  C  B  and 

AB,  Fig.  17. 

As  the  Sine  of  the  Angle  C  B  A  370  30'  Arith.? 

Compl.  3 

Is  to  the  Side  A  C  3  50. 

So  is  the  Sine  of  the  Angle  C  A  B  oi°  «0' 


To  the  Side  B  C  5 09. 9  76. 

For  the  Side  A  B. 

As  the  Sine  of  the  Angle  C  B  A  370  30'  Arith. 
Compl. 

Is  to  the  Side  A  C  350 

So  is  the  Sine  of  the  Angle  A  C  B  8q° 

To  the  Side  A  B  566.203 


0.2155529 

2.5440^)80 

9.9479289 

2.7075498 


i 


o.2I  55529 

2.5440680 
5?-9933  5  i5 

2.7529724 


The  Parts  required  in  the  fe- 
veral  Cafes  of  oblique  Trigo¬ 
nometry,  may  be  found  with 
the  Scale  and  Compafles,  by 
extending  the  Compafles  from 
the  firlt  Term  of  the  Propor¬ 
tion,  to  the  fecond,  and  the 
fame  Extent  will  reach  from  the 


third  Term  to  the  fourth  re¬ 
quired.  Alfo  the  Parts  required 
may  be  found  by  the  Sliding 
Rule,  by  fetting  the  firrt  Term 
againft  the  lecond,  then  oppo- 
fite  to  the  third  Term,  the 
fourthTerm  may  be  found. 


CASE  II. 

I’he  two  Sides  A  C  350  and  C  B  509.976,  and  the  Angle  CAB 
6z°  30'  oppofite  to  one  of  the  given  Sides,  C  B  being  given,  to 
find  the  Angle  C  B  A  oppofite  to  the  other  Side  A  C.  Fig.  17. 


As  the  Side  B  C  509.976  Arith.  Compl, 
Is  to  the  Sine  of  the  Angle  A  6z°  30' 
So  is  the  Side  AC  350 


7-19245CJ 

99479289 

2.5440680 


To  the  Sine  of  the  Angle  B  370  30' 


9-7^4447 1 

Or, 


O,  if  the  two  Sides  A  fi  and  B  C  and  the  Angle  oppofite  to 
the  Side  B  C  had  been  given,  and  the  Angle  C  had  been  re¬ 
quired  3  then, 

As  the  Side  B  C  509.976  Arith.  Com  pi. 

Is  to  the  Sine  of  the  Angle  A  620  30' 

So  is  the  Side  A  B  566.203 


To  the  Sine  of  the  Angle  C  8o° 

CASE  III. 

tfbe  Side  A  B  566.203,  the  Side  A  C  350,  and  the  Angle  A  62* 
30'  comprehended  between  the  Sides  A  B  and  A  C  being  given, 
to  find  the  Angles  A  C  B  and  A  B  c.  Fig .  1 7. 

A  B— 566.203  1800 

A  0=350  Subt.  6 2  30' 


The  Sum  916.203  Rem.117  3o=Sum  of  the  Angles  B  and  C. 


Diff.  216.203  58  45=  half  the  Sum. 

As  916.203  the  Sum  of  the  Sides  Arith.  Compl.  7.0380083 
Is  to  216.203  the  Difference  of  the  Sides  2.3348617 

So  is  the  Tangent  58°  45'  half  the  Sum  of  the  7 

oppofite  Angles  5  10.2169438 


To  the  Tangent  210  15'  half  the  Difference  of  7 

the  oppofite  Angles,  (by  Theor.  3.  Sett.  n.Ji  .  5>- 5 09S 1 38 

If  2i°  15'  be  added  to  58°  45'  the  Sum  will  be  8o°  the  Angle 
ACB  3  and  if  210  1 5'  be  iubtrafted  from  58°  45',  the  Remain¬ 
der  will  be  370  30'  the  Angle  ABC. 

C  A  S  E  IV. 

S the  Side  AB  566.203,  the  Side  B  C  509.976  and  the  Angle  B 
370  30'  comprehended  between  the  Sides  A  B  and  A  C  being 
given ,  to  find  the  third  Side  A  C.  Fig.  17. 


The  Side  A  B  566.203  180°  00 

The  Side  B  C  509.976  37  30 

The  Sum  1076.179  1420  30 

Difference  56.227  710  15' 


7.2924502 

9.9479289 

2.7529724 


9-99  335I5 
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As  1075.179  the  Sum  of  the  Sides  Arith.  Compl.  <$'.9581154 
Is  to  the  Difference  55.227  1.7499449 

So  is  the  Tangent  of  half  the  Sum  of  the  oppofitc  7  ,  0 

Angles  ^  $  10.4^9^87 


To  the  Tangent  8°  45'  half  the  Difference  of  the?  0 

oppofite  Angles  (by  5 Theor .  3.  Sett.  II.)  J  9-*o7I79° 
If  8°  45'  be  added  to  710  15',  the  Sum  will  be  8o°  the 
greater  Angle  C,  and  being  fubtrafled  the  Remainder  6z°zof 
the  leffer  Angle  A.  Then, 

As  the  Sine  of  the  Angle  A  52°  30*  Arith  Compl.  0^05207 11 
Is  to  the  Side  B  C  509.97 5  2.7075498 

So  is  the  Sine  of  the  Angle  B  370  30'  9.7844471 


To  the  Side  A  C  350,  which  is  required  (by  Cafe ? 
I.  SefL  III.  5 


2.5440587 


CASE  V. 

The  three  Sides  A  B  213.5,  A  C  103.5,  and  B  C  250.2  of  an 
oblique  triangle  ABC  being  given  to  find  the  three  Angles . 
Fig .  18. 


As  the  greateft  Side  C  B  250.2  Arith, Compl.  7.5017127 

Is  to  the  Sum  of  the  other  two  Sides  A  B  and  A  C? 

321.  s  --506505° 

So  is  the  Difference  B  E  io5  of  the  two  Sides  A  B? 

and  AC.  <  2.0253059 


To  the  Difference  B  F  135.995 
of  the  Bafe. 

Which  Difference  135.995, 
fubtrafted  from  BC  250.2  the 
greateft  Side,  leaves  F  C  114. 
205,  the  half  whereof  is  G  C 
57.1025  the  lefler  Segment; 
which  if  lubtraflcd  from  B  C 
250.2,  the  Remainder  B  G  will 
be  193.0975,  the  greater  Seg¬ 
ment  of  the  Bafe.  Thus  the  ob- 


of  the  Segments  7 

$  *-*355*36 

lique  Triangle  is  reduced  into 
two  right-angled  Triangles,  viz. 
A  B  G  and  AG  C  both  right- 
angled  at  G,  in  each  of  which 
there  is  given  the  Hypothenule 
and  Bafe  :  So  the  Angles  may 
be  found  by  (Cale  V.  Of  right - 
angled  plain  Triangles )  thus: 


As  the  Hypothenufe  A  B  213.5 

Is  to  the  Radius 

So  is  the  Bafe  B  G  193.0975 


2.3293979 

1 0.0000000 

2.2857752 


To  the  Sine  of  the  Angle  BAG  540  44'  51^ 
The  Complement  of  B  A  G  is  A  B  G  25°  1 5'  9" 


9.9563783 


Again, 


T  R 


T  R 

Arauu  the  triangle  AGO. 
As  the  Hyyothenule  AC  107.5 
Is  to  the  Radius 
So  is  the  Bafe  GC  57.1025 


2.0314085 

*0.0000000 

1.75^552. 


To  the  Sine  of  the  Angle  G  A  C  320  5'  8*  9*7  2  5  *4^7 

The  Complement  of  GAG  is  ACG  57°54r52#* 


T'bis  Cafe  is  demonfir  at  ed  from  the  fourth  Theorem  of  Sett.  II. 


The  Five  Cafes  of  oblique-angled  Triangles, 
See  Tlatey  Fig-  9. 


Oj  les. 

Given.  Required. 

Proportions. 

1. 

AC 

A 

and 

B 

A  B 

sB  :  AC  ::  sC  :  AB. 

ii. 

AC 

CB 

and 

B. 

A 

CA:sB::CB:sA. 

hi. 

AC 

C  B 
and 
C. 

A  and  B 

C  B-j-C  A  :  C  B  —  AC::  tf  A 
-j-  B  :  1 1  the  Difference, 

which  thc 

t  Sum  giv.  the  f  J  Angle. 

IV. 

AC 
C  B 

and 

C. 

A  B 

Find  the  Angles  A  and  B  by 
the  lall  Cafe  $  then,  by  the 
firft  Cafe,  the  Side  A  B 
will  be  found. 

V. 

AB 

AC 

and 

CB. 

1 

A,  B  and  C. 

B  C  :  A  B-pA  C  :  :  A  B— A  C  : 
B  P.  Then  BC-BF  = 
F  C  and  {  F  C  is  C  G. 

f-  1  Of 


T  R  T  R 

As  the  Sine  of  the  Angle  CBD250  30'  0.374054 

Is  to  the  Diftance  of  CD  75  1.875057 

So  is  the  Sine  of  the  Angle  C  26°  30'  9.549527 


To  the  vifual  Line  B  D  79.18  1.898540 

Then  by  Cafe  I.  Of  right-angled  plain  Iri angle  s. 

As  Radius  10.000000 

Is  to  BD  79.18  1.989540 

So  is  the  Sine  of  the  Angle  ADB  510  32,'  9.893544 


To  the  Altitude  A  B  51.97.  1.729184 

PR  OB.  III.  D  134  Feet  1  Then  again  at  D, 

To  mcafure  the  Height  of  a  find  the  Angle  CDB  57°  50 > 
Steeple ,  Tower,  ckc.  fanding  and  the  Angle  EDB  510.  By 
upon  a  Hill .  Cale  I.  Of  oblique  plain  T rian - 

gles ,  find  the  vifual,  Line  C  D  in 
Firft ,  Find  the  Angle  CAB  the  Triangle  A  CD,  wherein 
440  and  the  Angle  E  A  B  25°  3  are  given  the  Angles  D  AC  and 
then  mealure  in  a  ftrait  Line  A  C  D  and  the  Side  A  D  3 
towards  the  Steeple  from  A  to  Thus : 


As  the  Sine  of  the  Angle  A  C  D  23°  5 1' 

Is  to  the  meafured  Diftance  AD  134 

So  is  the  Sine  of  the  Angle  CAD  440 

3-39353« 

2.12710$ 

9.841771 

To  the  Side  C  D  230.4 

2.352412 

Then,  as  Radius 

Is  to  the  Side  CD  230.4 

So  is  the  Sine  of  the  Angle  CDB 

10.00000a 

2.352412 

9.955555 

To  the  Side  B  C  213.3 

2.329055 

Again,  As  Radius 

Is  to  the  Side  C  D  230.4 

So  is  the  Sine  of  the  Angle  BCD  220  io' 

10.0000  00 
2.352412 
9-57^89 

To  the  Bale  B  D  85.92 

1.939101 

Laftly,  As  Radius 

Is  to  the  Bafe  B  D  85.92 

So  is  the  Tangent  of  the  Angle  B  D  E  5  C 

10.000000 
1.939101 
10.09153 1 

To  the  Perpendicular  B  E  107.3 

Vol.  II.  A  a 

2.03073a 

From 

T  R 


T  R 

From  the  whole  perpendicular  Height  B C  113.3 

Subtract  the  Perpendicular  Height  of  the  Hill  B  E  107.3 


There  remains  the  Height  CE 

PROB.  IV. 

One  Side  BC  532  of  an  oblique 
i triangle  ABC,  the  Angle  A 
iio°  30'  oppofite  to  that  Sidey 
and  the  Sum  of  the  other  two 
Sides  A  B  and  A  C  637  being 
given>  to  find  the  other  two 
Sides  and  the  Angles  fede¬ 
rally.  See  Plate,  Fig.  22. 

Extend  the  Side  BA  to  D, 
make  A  I)  equal  to  A  C  and 
draw  D  C,  fo  there  will  be  other 
two  oblique-angled  Triangles 
B  D  C  and  A  I)  C.  In  the 
Triangle  A  B  C  is  given,  the 


of  the  Steeple  1 c6 

Angle  B  AC  no°  jo',  and  in 
the  Triangle  A  C  D  is  given  the 
Angle  C  A  D  69°  30'  the  Com¬ 
plement  of  the  other  to  i8o°$ 
alfo  the  Triangle  ADC  is  e- 
quicrural  by  Conftruilion, 
therefore  the  Angles  C  cvnd  D 
at  the  Bafe  are  equal,  and  each 
of  them  is  equal  to  7  the  given 
Angle  B  A  C  (by  Prop.  32.  Eu¬ 
clid.  1. 1.)  Now  in  the  Triangle 
BCD  there  is  given  B  C  532, 
BD  537,  and  the  Angle  B  D  C 
550  15'.  Whence  the  Angle 
D  CB  may  be  found  (by  Cafe  I. 
Of  oblique  triangles.) 


As  the  Side  of  B  C  532  Arith.  Comp. 

Is  to  the  Sine  of  the  Angle  B  D  C  $  50  15' 
So  is  the  Side  B  D  <537 


7.2740884 
9.9146852 
2.8041 394 


To  the  Sine  of  the  Angle  BCD  ioo°  if 


9.9929130 


From  which  fubtrail  the  An-  trailing  the  Sum  of  BCD  ioo° 
cle  A  C  D  55°  15',  and  the  19',  and  D  550  15'  from  180°. 
Remainder  is  450  4'  for  the  The  Sides  AB  and  AC,  are 
Angle  A  CB,  and  the  Angle  is  found  (by  Cafe  I.  Of  oblique 
240  26',  which  is  found  by  fub-  fri angles). 

As  the  Sine  of  the  Angle  BA  C  ioo°  30'  Arith.  Compl.  c.  02841 24 
Is  to  the  Side  B  C  532  2.7259116 

So  is  the  Sine  of  the  Angle  A  C  B  450  4'  9.849989^ 


To  the  Side  A  B  402.08  2.6043187 


Again,  As  the  Sine  of  the  Angle  BAC  11  f  30' 
Arith.  Compl. 

Is  to  the  Side  B  C  532 

So  is  the  Sine  of  the  Angle  ABC  *4° 


0.0284124 

2.72591 16 
9.6166164 


To  the  Side  AC  234*93  “ — —  2.3*09404 

PROB. 


T  R 


T  R 


PROB.  V. 

One  Side  B  C  2  50. 2  of  an  oblique  triangle  ABC,/  be  Angle  B  A  C 
5 >6°  5°'  oppofite  thereto,  and  the  Difference  of  B  D  10 6,  of  the 
other  two  Sides  A  B  and  A  C  being  given,  to  find  the  Angles 
B  and  C,  and  the  two  Sides  fever  ally.  See  Plate,  Fig.  25. 

Make^A  D  equal  to  A  C,  and  draw  C  D  ;  the  Angle  D  A  C 
being  9<J°  50',  theComplement  thereof  to  180°  is  83°  10'  for  the 
two  Angles  ADC  and  ACD  ;  which  being  equal  one  to  the 
other,  therefore  each  ot  them  is  half  of  83°  10' ;  and  by  draw¬ 
ing  C  D  there  is  alfo  another  Triangle  made,  wherein  is  given 
B  C  250.2  and  B  D  10 6,  equal  to  the^Difference  0f  the  two  Sides 
A  B  and  A  C ;  and  there  is  alio  given  the  Angle  B  D  C  138°  25', 
equal  to  the  Complement  of  410  35' 

As  the  Side  B  C250.2  Arith.  Compl. 

Is  to  the  Sine  of  the  Angle  B  D  C  1 3 8’a  5' 

So  is  the  Side  B  D  io5 


To  the  the  Sine  of  the  Angle  B  C  D  16°  19’  52’' 


7.6017 127 
9.8219775 
2.0253059 


9-4+^961 


To  which  if  A  C  D  4.10  35  be  aded  the  Sum  of  the  Angle 
A  C  B  will  be  57°  54'  52 h  ;  and  it  A  be  added  to  it,  and  the 
Sum  fubtrafled  from  180,  there  will  remain  the  Angle  ABC 
2 5 J  1 5'  8'.  Find  the  Sides  A  B  and  A  C,  as  in  the  laft  Problem ; 
Thus: 

As  the  Sine  of  the  Angle  B  A  C  96°  50' Arith.  Compl.  0.0030960 


Is  to  the  Side  B  C  250.2 
So  is  the  Sine  of  the  Angle  A  C  B  5  7 c 


54  5- 


3982.873 
9.9280146 


To  the  Side  A  B  213.5  2.3293979 

Again, 

As  the  Sine  of  the  Angle  BA  C  96°  5c'  Arith.  Compl.  0.0030960 
Is  to  the  Side  B  C  250.2  2.3982873 

So  is  the  Sine  of  the  Angle  ABC  25“  1 5 '  8V  9.5300247 


To  the  Side  A  C  107.5  2.03 140S0 


PROB.  VI. 

In  the  right  angled  i triangle  ABC  there  are  given ,  Safe  A  B 
40,  and  the  Sum  of  the  ‘ Perpendicular  A  C,  and  Hypothenufe 
A  D  200,  to  find  the  1 Perpendicular  A  c  and  Hypothenufe  C  B 
fever  ally.  See  Plate,  Fig.  24. 

In  the  Triangle  A  B  D  is  given  the  Bale  apd  Perpendicular, 
to  find  the  Angles  A  B  D  and  A  D  5  Thus  : 

A  a  2 


As 


T  R 


T  R 


As  the  Bafe  A  B  40 

Is  to  the  Radius  45 

So  is  the  Perpendicular  A  D  200 


1.602060c 
1 0.0000000 
2.3010300 


To  the  Tangent  of  the  Angle  A  B  D  78°  41'  24^  10.6989700 


Whofe  Complement  is  the  Angle  D  n°  18'  3 6,f9  and  becaufe 
C  D  is  equal  to  C  B,  therefore  the  Angle  C  B  D  is  alio  ii°  18' 
5  then  if  1 1°  18'  36"  be  fubtrailed  from  the  whole  A  B  D 
78°  41'  24^  there  will  remain  the  Angle  ABC  670  22'  48^. 
Then  to  find  the  Sides. 

As  Radius  io.ocooooo 

Is  to  the  Bafe  1.6020600 

So  is  the  Tangent  of  the  Angle  ABC670  22'  48"  io.c  802083 


To  the  Perpendicular  AC  96 
Then  fub  trail  96  from  200, 
pothenufe  B  C  104 

PR  OB.  VII. 

Let  BE  and  D  be  three  Obje£is> 
whofe  Ti fiances  are  known , 
and  C  a  Station  from  which 
all  the  Objects  may  be  feen> 
and  the  Angles  with  each 
Obje£l  may  be  found.  What  is 
the  Diftance  of  each  ObjeSl  ? 
See  Plate,  Fig.  25. 

B  D  106,  BE  53  25DE  65, 
5  the  Angles  B  C  E  130  30' 
and  DCE  2  90  50'  are  given , 
to  find  BC,EC  and  D  C. 

The  three  Angles  of  the  Tri¬ 
angle  B  D  E  are  found  by 
Cafe  V.  Of  oblique  angled  Tri¬ 
angles. 

Thro’  the  three  Points  B,  D, 
and  C  deicribe  a  Circle,  draw 
the  Lines  B  C,  D  C  and  E  C, 
which  laft  continue  to  F,  where 
it  cuts  the  Circle,  draw  B  F  and 
D  F.  Then  180  —  Angle 
BCDr:  Angle  B  F  D  -  —  1 3  6° 
40'  (by  Prop.  32.  Euclid.  ].  1.) 
and  the  Angle  BDFn  Angle 
B  C  F  (by  Prop.  2i.  Euclid.  1. 
3  J  and  &  the  Angle  D  B  F  32 


1. 9822663 

id  there  will  remain  the  Hy- 

Angle  DCF.  In  the  Triangle 
B  F  D  all  the  Angles  are  given, 
and  the  Side  B  D,  to  find  B  F== 
36,  059  toDFr=76,  843  (by 
Cafe  I.  Of  oblique  angled  Tri¬ 
angles.)  Then  the  Angle  FDB 
Angle  BDEnFDE:  then 
in  the  Triangle  F  D  Fi,  are  gi¬ 
ven  the  Sides  E  D,  F  D,  and  the 
included  Angle  F  D  E,  to  find 
the  Angle  F  E  D  =  84°  30'  24" 
and  180 — Angle  F  E  D  —  950 
29'  26"  3  then  in  the  Triangle 
E  D  C  all  the  Angles  ,  and  the 
Side  D  E  are  given,  to  find 
E  C  2=  107,  42  and  I)C  =  131, 
05.  Laftly,  In  the  Triangle 
B  D  C  all  the  Angles  and  the 
two  Sides  B  D  and  D  C  are  gi¬ 
ven,  to  find  the  third  Side  B  C 
I5I-3- 

PR  OB.  VIII. 

Suppofe  B  and  D  two  Stations , 
whofe  (Di fiance  is  47.5  Tards , 
from  whence  the  two  Objeffs 
C and  E,  maybe  feen,and  their 
Angles  found  by  Obfervation , 
viz!  C  B  E  490,  E  B  D  ;8° 
CDB 


T  R 


T  R 


C  D  D  320,  and  C  D  E  56° 
it  is  required  to  find  B  C,  BE, 
DC ,  D  E  and  C  E.  See 
Plate  Pig.  16. 

In  the  'Triangle  C  B  D,  the 
Side  B  D  arid  all  the  Angles  are 
given,  to  find  B  C=28,  7795, 
and  DC  -  54.  2349,  ("which 
is  done  by  Cafe  I.  Of  oblique 
angled  "Triangles)  and  in  the 
Triangle  BED  are  given  the 
fame  Things,  to  find  BE  =  58, 
6775  and  DE  ==  36,  1475,  (by 
the  lame  Cafe.)  Laftly,  In  the 
Triangle  BCE  are  given,  B  C 
B  E  and  the  included  Angle  C  B  E 
tofind  C  E  =  45,3378,  (by  Cafe 
IV.  Of  oblique  angled  ! Triangles . 

PROB.  IX. 

Let  C  and  E  be  two  Objects, 
whofe  Difiance  is  known ,  and 
let  B  and  D  reprefen t  two 
Stations ,  from  whence  they 
may  be  both  feen ,  and  the  ho¬ 
rizontal  Angles  C  B  E  and 
D  B  E,C  D  E  and  C  D  R  found 
by  Observation ;  but  the  Difi 
tance  of  the  two  Stations  can¬ 
not  be  meafured ,  What  is  the 
Difiance  of  the  two  Stations , 
and  the  Objebts  from  each 
Station  ?  See  Plate,  Fig.  27. 

Draw  another  Figure  c  e  d  b, 
whofe  Side  d  b,  fuppofe  to  1  e 
any  Number,  as  10,  and  fimi- 
lar to  CE D B  ;  now,  upon  Sup- 
pofition,  that  b  d  is  io,  and  the 
Email  Figure  fimilar  to  the 
great  one,  we  can,  by  the  laft 
Problem,  find  de=7,<5r,  be= 
12,35311(5,  b  c  =  <5,05885,  d  c 
~  ITi4T787>  and  ce  -  9,5448. 
Now,  if  by  working  in  this 
Manner,  ce  had  been  found  = 
C  E  —45,3378,  then  it  is  plain, 


all  the  Side  had  been  exadly 
found  ;  but  as  it  has  not  been 
found  by  fimilar  Triangles,  the 
true  Sides  may  be  found  by 
thole  already  difcovered,  thus, 
as,  c  e  :  C  E  : ;  c  b  :  C  28, 
7795  •  and  as,  c  e  :  C  E  :  ; 
c  d  :  CD;  and  c  b  :  C  B  :  : 
b  d  :  B  D  =  47,5  ;  and  as,  c  e  : 
C  E  : :  e  d  :  E  D 22236, 147  ;*  and 
io  of  the  reft. 

LOGARITHMS. 

Purpofing  to  give  you  the  So¬ 
lution  of  iomeof  the  Quellions 
in  this  Book  by  thofe  excellent 
Numbers  the  Logarithms  ;  take 
thele  Directions  for  the  better 
nnderftanding  the  Nature  and 
Ufe  of  them. 

They  are  artificial  Numbers, 
fitted  to  the  natural,  for  the  Ea(e 
of  Calculation ;  and  are  printed 
in  Tables  having  two  Columns. 
One  hath  the  natural  Number  3 
againft  it  in  the  other  is  His 
Logarithms  :  So  that  the  Lo¬ 
garithm  of  a  whole  Number  is 
eafily  found. 

The  Tables  begin  at  1, whole 
Logarithm  is  0,00000 ;  and 
reach  commonly  to  10,000  3 
confifting  every  one  of  8  Fi¬ 
gures,  though  (Vmlefs  in  great 
Numbers)  we  feidom  ufe  above 
fix";  (\(  the  Figures  left  out  ex¬ 
ceed  50,  we  put  an  Unite  to 
the  fixth )  to  the  Logarithms 
are  annexed  Differences  ;  by 
the  Flelp  of  which,  and  a  Table 
of  proportional  Parts  adjoined, 
you  are  direfted  to  find  the  Lo¬ 
garithm  of  any  Number  to 
109,000.  But  thele  are  but  of 
7  Places. 

A  a  3  Mr. 


T  R 


T  R 


Mr.  Wingate,  in  his  Jabulee 
Logarithmic <e,  hath  the  Lo¬ 
garithms  to  100,000  with  Dif¬ 
ferences  alfo;  whereby  making 
a  Proportion,  (which  is  done 
fpeedily  by  one  Slip  of  this 
Rule  )  you  have  the  Loga¬ 
rithms  as  far  as  i,ooo?ooo  in  a 
portable  V olume  for  the  Pocket. 
A  Book  which  I  commend  to 
any  that  delight  in  Arithmetick. 

The  fir  ft  Figure,  called  the 
Index,  ( which  is  commonly 
feparated  by  a  Point,  better  left 
out,  except  in  the  firft  hundred, 
as  in  the  late  printed  Tables) 
fhews  how  many  Figures  the 
&nfweriiir>  Number,  if  whole, 
or  the  whole  P.  t  thereof,  if  it 
hath  a  Decimal  ^annexed,  con- 
file  rh  of ;  which  are  always 
more  by  one  rhan  the  Index. 
So  o,  is  the  Index  of  one  Fi¬ 
gure,  i  of  two  Figures,  2  of 
three,  3  of  four,  £57;. 

Alfo  according  to  the  excel¬ 
lent  Way  of  Mr.  Chri. flop  her 
Townly ,  cited  by  Sir  Jonas 
Moor  in  his  Mathematical  Com¬ 
pendium,  the  Log.  of  a  Deci¬ 
mal  is  the  fame,  as  if  it  were 
a  whole  Number,  with  this 
Direflion  for  the  Index. 

If  the  Decimal  be  of  thefirft 
Rate,  the  Index  is  9  •  if  of  the 
fecond  Rate,  the  Index  is  8  ; 
if  of  the  third  Rate,  the  Index 
is  7,  that  is,  the  Index  of 
the  Logarithm  of  any  Decimal, 
wants  as  many  Units  of  ten,  as 
the  left  Hand  fignificant  Fi¬ 
gure  is  diflant  from  Unity  : 
Which,  I  hope,  you  will  un- 
derftand,  if  you  obierve  this 
following  Table. 


Perf.  Numb. 

3536- 

353-6 

35-36 

3-536 

Log . 

3.54851 

2.54851 

1.54851 

0  54851 

Decimal 

•3536 

■0  3530 

.C0353 6 
.0003536 

Log . 

9.54851 

8.54851 

7  54851 

6.54851 

Where  you  fee,  That  in  the 
perfect  Numbers,  the  Index 
iheweth  the  Number  of  Places 
in  the  whole  Numbers,  and  in 
the  whole  Part  of  themixt,  be¬ 
ing  always  lefs  by  one  than  the 
faid  Places  •  but  in  Decimals  it 
Iheweth  the  Rate,  being  the 
Complement  thereof  to  Ten, 
not  regarding  the  Number  of 
Places 

If  then  you  would  have  the 
Log.  of  any  Number,  find  the 
Log.  thereof  in  the  Table,  as  if 
it  were  whole  $  and  prefix  the 
Index  aniwering  the  Value. 

And  having  a  Log.  find  the 
N  u  mber  anfwering  in  the  Table, 
and  by  a  Point  fix  the  Value 
according  to  the  Index. 

To  find  a  Log.  to  a  Number  of 
fix  ‘Places  in  the  Tabulae  Lo¬ 
garithmic#  by  Help  of  this 
Rule. 

Call  the  Difference  at  the 
Bottom  the  Tabular  Differen¬ 
ces.  Having  the  Log.  of  the 
five  firft  Figures,  by  the  double 
Scale  on  your  Rule,  fet  10  to 
the  Tabular  Differences  3  a- 

gainft 
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gainft  your  fixth  Figure  is  his 
proportional  Part  to  be  added  to 
the  Log.  before  found. 

‘To  find  a  Number  of  fix  ‘Places 
anf Bering  a  Log.  given. 

Find  the  Number  of  five  Pla¬ 
ces  anfwering  the  Log.  in  the 
Table,  next  lefs  to  the  given 
Log.  lubtraft  the  Paid  Log.  out 
of  the  given  Log.  call  the  Re¬ 
mainder  the  proper  Difference  $ 
then  by  the  doubleScaleon  your 
Rule  fet  io  to  the  Tabular 
Difference  ;  againft  the  proper 
Difference  on  the  fecond,  is  your 
fixth  Figure  on  rhe  firft,  to  be 
annexed  to  the  five  Figures  be- 
fore  icund. 

Notey  That  you  muff  ufe  all 
the  eight  Figures  in  thele  Cafes. 

Some  Ufes  of  the  Logarithms . 

Whereas,  before  the  aforefaid 
Contrivance  of  the  Indices  by 
Mr.  Tb'ZvnleVi  if  one  Number 
were  perfect,  and  the  other 
a  Decimal,  there  was  a  diffe¬ 
rent  Rule  in  every  Operation 
for  them  •  but  by  the  Paid  Con¬ 
trivance  one  is  now  fuificient : 

I  will  give  Examples  only,  in 
which  one  Number  is  a  Deci¬ 
mal,  with  thele  two  Directions. 

1.  In  the  Log.  which  anfwer- 
eth  the  Queftion,  (whether  it 
be  a  Sum,  Remainder,  Half, 

if  the  Index  be  ten,  or  a- 
bove,  negleCt  or  cancel  the  Paid 
Figure  in  the  Place  of  Tens. 

2.  Where  you  are  ordered  to 
fubtraCt  a  greater  Log.  out  of 
a  lels  ;  add  ten  to  the  Index  of 
the  lefs,  and  then  fubtraCt, 


i.  Multiplication. 

Add  the  Logs,  of  the  two,  or 
more  Numbers  to  be  multipli¬ 
ed  $  the  Sum  is  the  Log.  ofthe 
Product.  So  12  multiplied  by 
the  Decimal  25,  the  Product 
is  5. 

12.  1.07918 

Ay  ~5  9-39794 

3.  1  0477x2 

It  may  alio  be  done  whera 
there  are  but  two,  by  fubtrac- 
ting  the  Arithmetick  Comple¬ 
ment  of  the  Log.  of  one  ofthem 
out  of  the  Log.  of  the  other  $ 
the  Remainder  is  the  Log.  of 
the  ProduCt. 

Which  Arithmetical  Comple¬ 
ment  is  the  Remainder  ofevcry 
Figure,  (including  the  Index ) 
to  9  j  except  of  the  lad  figni- 
ficant  Figure  to  the  right  Hand, 
whofe  Remainder  you  muff 
take  to  Ten.  As  inthcfe  three 
Examples. 

Numb. 

2.  0.30103  l.og. 

.5  9.69897  Ar.  Com  A. 

Numb . 

80.  I.90309  Log. 

.0125  8.09691  Ar.  Comply 

Numb. 

100  2.00000  Log. 

.01  8.00000  Ar.  Compl. 

1.  Divifion. 

Subtract  the  Log.  of  the  Di- 
vifor  out  of  the  Log.  of  the 
Dividend,  (whether  of  the  two 

A  a  4  b? 
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be  greater  or  lefsj  the  Re¬ 
mainder  is  the  Log.  of  the  Quo¬ 
tient.  So  12  divided  by  the 
Decimal  .253  the  Quotient  is 
48. 

% 

12.  1,07918 

By  .25  9-39794 

48.  I.68l24 

It  may  alfo  very  conveniently 
be  done,  by  adding .  the  Ar. 
Compl.  of  the  Log.  of  the  Di¬ 
visor  to  the  Log."  of  the  Divi¬ 
dend  3  the  Sum  is  the  Log.  of 
the  Quotient,  as  followeth. 

3.  The  Rule  of  Three  TjireEi, 

1.  Add  the  Logarithms  of 
the  fecond  and  third  3  from  the 
Sum  i'u b^racb  the  Log.  of  the 
firft;  the  Remainder  is  the  Log. 
of  the  fourth. 

2.  A  better  Way  :  Add  the 
Ar.  Compl.  of  the  Log.  of  the 
firft  to  the  Logarithms  of  the 
iecord  and  third  3  the  Sum  is 
the  Log.  of  the  fourth.  JSx- 
(t  triple.  If  .25  give  16,  What 
fhall  12.  give  ? 

Ar.  Compl .  .25  0.60206 

16.  1. 20412 

_ 12.  1.07018 

768.  2.88536 

Arf.  768. 

but  in  theinverfe Rule  :  Add 
the  Ar.  Compl.  of  the  Log.  of 
the  third  to  the  Logarithms  of 
the  firft  and  fecond 3  the  Sum  is 
the  Log.  of  the  fourth.  Thus 
are  rcfbly’d  the  Qucftiojis 


wrought  on  the  double  Scale. 

But  for  thole  in  this  Book, 
where  there  is  a  duplicate  Pro¬ 
portion,  as  in  Timber  Meafure 
and  Gauging,  if  the  firft  and 
third  Numbers  be  on  the  fquare 
Line,  there  are  general  or  fix’d 
Logarithms  belonging  to  the 
firft  Numbers  3  to  which  if  you. 
add  the  Log.  of  the  fecond,  and 
the  Log.  of  the  third  twice,  the 
Sum  of  all  four  is  the  Log.  of 
the  fourth. 

If  the  fecond  and  fourth 
Numbers  be  on  the  fquare 
Line  3  to  the  Ar.  Compl.  of 
the  Log.  of  the  firft,  add  the 
Log.  of  the  third,  and  the  Log. 
of  the  fecond  twice,  half  the 
Sum  is  the  Log.  of  the  fourth. 

4.  The  Square  Root . 

Half  the  Log.  of  the  Num¬ 
ber  given,  is  the  full  Log.  of 
the  Square  Root. 

ll  the  Number  be  a  Decimal, 
add  ten  to  the  Index,  and  then 
halve  it,  as  here. 

*25  *9*39794 

•5  9*69897 

5  *  The  Cube  Root . 

The  third  Part  of  the  Log. 
of  the  Number  given,  is  the  full 
Log.  of  the  Cube  Root. 

If  the  Number  be  a  Decimal, 
add  twenty  to  the  Index,  and 
then  divide  by  three,  as  here. 

.25  29*39794 

-6  3  9.79931 

7# 


29*39794 

9*  7  99  3 1 
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6.  To  find  a  mean  ‘Proportional 

between  two  Numbers. 

Add  their  Logs,  together  : 
Half  the  Sum  is  the  Log.  of  the 
mean  Proportional. 

When  one  is  a  Decimal,  if  the 
Sum  of  the  Indices  be  ten,  (as 
here,)  or  above  5  caft  away  ten, 
and  then  halve  it  •  if  it  be  not 
ten,  add  ten  to  it,  and  then 
halve  it. 

12.  1.07918 

•25  9-39794 

10.47712 

1.732  0.23856 

7.  To  find  two ,  or  more  mean 

Proportionals  between  two 

Numbers. 

This,  in  Cafe  of  a  Decimal, 
was  fomething  perplex’d,  as 
you  may  lee  in  Mr.  Wingate's 
Artificial  Arithmetick  :  It  is 
now,  by  the  aforefaid  Contri¬ 
vance  of  Mr.  Townley,  as  ealy, 
as  it  is  ufeful. 

Subtract  the  Log.  of  the  lei's 
Number  out  of  the  Log.  of  the 
greater :  The  Remamderdivide 
by  a  Number  greater  by  one, 
than  the  Number  of  Means 
fought  •  as  here,  by  4  for  three 
Means. 

12.  1.07918 

*25  9-89794 

1.68124 

42031 

This  Quotient  added  to  the 


Log.  of  the  left  Number ;  the 
Sum  is  the  Log.  of  the  firft 
Mean  •  to  which  adding  again 
the  faid  Quotient,  the  Sum  is 
the  Log.  of  the  fecond  Mean. 
And  fo  forward  for  as  many 
Means,  as  the  Quotient  was  at 
firft  ordered  for. 

Means. 

9-39794 
_ 42031 

1  .658  9.81825 

_ 42031 

2  1.732  0.2385b 

42031 

3  4*556  0.65887 

8.  To  find  the  Log.  of  a  Vulgar 

Fraction. 

Subtrafl  the  Log.  of  the  De¬ 
nominator  out  of  the  Log.  of 
the  Numerator,  the  Remain¬ 
der  is  the  Log.  of  a  Decimal  c- 
quivalent  to  the  faid  vulgar 
Fradion. 

\  0.47712 

0.60206 

•75  9.S7506 

9.  To  find  the  Log.  of  a  Num¬ 
ber  with  a  Vulgar  Fraffion 

annex'd. 

Suppofe  it  to  be  124;  change 
the  Number  into  an  improper 
Frafticn,  by  multiplying  the 
whole  Number  by  the  Denomi¬ 
nator  of  the  Fraction,  and  ad¬ 
ding  the  Numerator  to  the  Pro- 

dud, 
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Juft,  the  Sum  is  the  Numera* 
tor  of  the  improper  Fra&ion. 

4S  1.69020 
0.60206 
12.2^  108814 

Then  fubtrafl  the  Log.  of  the 
Denominator  out  of  the  Log. 
of  the  Numerator,  as  before  - 
the  Remainder  is  the  Log.  of 
the  faid  Number,  with  a  De¬ 


cimal,  equal  to  the  faid  vulgar 
Fraction,  annexed. 

I  have,  as  an  Appendix  to 
this  Part,  adjoined  the  ulual 
Decimal  Tables,  and  compn- 
fed  them  into  five  :  Yet  the 
Ufeofthem  is  as  eafy,  as  if  they 
were  all  fingle. 

The  Integers,  or  Wholes,  arc 
let  on  the  Top  5  and  the  Parts 
follow  in  order,  with  their  De¬ 
cimals  annexed. 


TABLE 
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TABLE  I. 


A  \ Table  of  Englifh  Coin ,  a  Pound  Sterling, 
alfo  Proy  Weight,  an  Ounce 


| Integer . 


*0 

n>  CO 
3  zr 

b- 

•n  ^ 

I 

M 

The  Refidue  of 

73  — • 

<  zr. 
^uq 

CL 

n 

3 

p  2 

—1  £2 

r-T  n 

a 

CD 

r> 

5’ 

i-i 

C 

P 

5 

the  T able. 

C D 

39 '  E? 

LTj 

39^ 

C/>  IT 

cn 

C/5 

stB. 

•  sr 

a 

“  2 

c* 

O 

c 

19 

■95 

3 

.0489583 

<-r  rj 
?!  a 

3 

*■» 

p_ 

18 

■9 

2 

.0479166 

23 

5’  3 

P  < 

CO 

73 

1/3 

r7 

85 

I 

.046875 

c/j  cT- 

1 6 

.8 

I  I 

•0458333 

22 

15 

•75 

3 

.0447916 

5 

.0201333 

To 

14 

•7 

2 

•04375 

21 

2 

.0197916 

13 

•65 

1 

.0427083 

2 

.01875 

9 

1 2 

.6 

10 

.0416666 

20 

1 

.0177083 

1 1 

•55 

3 

.040625 

4. 

.016 6666 

8 

10 

•5 

2 

•0395833 

19 

1 

2 

.015625 

9  . 

•45 

1 

•0385416 

2 

.0145833 

7 

8 

•4 

9 

•0  375 

18. 

1 

.0135416 

7 

•35 

3 

•0364583 

2 

.0125 

6 

6 

•3 

2 

.0354166 

r7 

o 

3 

.0114583 

5 

.25 

1 

•034375 

2 

,0104166 

5 

4 

.2 

8 

•0333333 

16 

1 

>009375 

3 

•  r5 

3 

.0322916 

2 

.0083333 

4 

2 

.  1 

2 

•03125 

15 

3 

.0072916 

1 

.05 

1 

.0302083 

2 

.00625 

3 

7 

.029 1 666 

M 

1 

.0052083 

3 

.028125 

1 

.0041 666 

2 

2 

.0270833 

<3 

3 

.003125  ; 

1 

.0260416 

2 

.0020833 

1 

6 

.025 

12 

1 

.0010416 

1 

2 

3 

2 

.0239583 

.0229160 

I  I 

z 

2 

.0005208 

X 

2 

1 

.021875 

TABLE 
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TABLE  II. 

Averdupois  great  Weight ,  One  hundred  at 

Integer. 


Quar¬ 

ters. 

Decimals. 

3 

•75 

The  Refidue  of  the 

2 

■5 

Table . 

I 

•25 

Founds. 

Decimals. 

Ounces,  j  Decimals. 

2? 

.24x0714 

15 

.0083705 

26 

.2321428 

14 

.0078126 

25 

•2232I43 

*3 

.0072545 

24 

.2142857 

I  2 

.0066964 

23 

•20 5357-' 

I  I 

.0061384 

22 

.1964286 

IO 

.0055803 

21 

•i^75 

9 

8 

.0050223 

20 

.1785714 

.0044643 

*9 

.1696428 

7 

.0039062 

i  8 

.1607143 

6 

.0033482, 

J7 

.X517857 

5 

.0027902 

16 

.1428571 

4 

.0022321 

15 

.1339286 

3 

.0016741 

14 

.  I  25 

2 

.001 1 161 

J3 

.1 1607I4 

1 

.000558 

12 

.IO71428 

11 

.0982143 

Quar-  I 

Decimals. 

[ 

10 

.0892857 

.0803571 

ters.-  j 

9 

1  0  — 

8 

.0714286 

3 

.OOO4I85 

7 

.0625 

2 

.OOC279 

6 

•°53574I 

1 

.0001395 

5 

.0446428 

4 

•0357143 

3 

.0267857 

2 

.0x78571 

1 

.OO89286 1 

112  1. 


TABLE 
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TABLE  III. 


Averdupois  little  Weighty  one 
MeaJ’ure ,  one  Yard  or  Elly 


Pound  long  7  r  , 

6  J. Integer . 


Ounces  i 

1  1 

Decimals. 

Qtrs. 

with 

Nails. 

15 

•9375 

3 

14 

•875 

2 

13 

.8125 

1 

12 

•75 

3 

1 1 

•6S75 

3 

10 

•  625 

2 

9 

.5625 

1 

8 

•5 

2 

7 

•4375 

3 

6 

•375 

2 

5 

•3125 

1 

4 

.25 

1 

3 

.1875 

3 

2 

.125 

2 

.0625 

1 

'The  Refidue  of  the 
Table. 


D 

Decimals. 

Qcrs. 

g 

of 

CO 

Nails. 

*5 

•0585937 

14 

.0546875 

13 

.0507812 

1 2 

.046875 

3 

1 1 

.0429687 

10 

.0390625 

9 

.0351562 

8 

.03125 

2 

7 

•0273437 

6 

•0234375 

5 

.0195312 

4 

.015625 

1 

3 

.01 17187 

2 

.0078125 

1 

.0039062 

Qnrs. 

Decimals. 

3 

.0029297 

2 

.0019531 

i- 

.0009765 

TABLF 
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TABLE 

IV. 

TABLE  V. 

Liquid  Meafure' 

Dozens,  ■ 

or  Grofs"\ 

one  Gallon.  ( 
Dry  Meafure, one{ 

►  Integer. 

Time,  one  Tear,  f  T  . 

Long  Meafi  Foot  >Integer- 

Quarter. 

Fence  1  b  billing.  3 

Pints.  1 

Decimals. 

Bulhels 

Dozens. 

Months 

Decimals. 

Inches 

Pence. 

7 

.8  75 

7 

1 1 

.9166667 

1 1 

6 

■75 

6 

10 

•8333333 

10 

5 

.6  2f 

; 

9 

•75 

9 

4 

■5 

4 

8 

.6666667 

8 

3 

■ 175 

3 

7 

•^833333 

7 

2 

.15 

2 

6 

•5 

6 

I 

•12. 5 

1 

5 

.4166667 

5 

Quar¬ 

tern 

Decimals. 

Pecks. 

4 

3 

•3333333 
•2  5 

.1666667. 

4 

•°93 75 
.0  615 
.0312; 

2 

2 

3 

2, 

3 

O 

1 

•0833333 

1 

I 

I 

Parts. 

Decimals. 

Quar¬ 
ters  & 
Farth. 

Quar¬ 

Decimals 

ters  of 

a  Peck. 

1 1 

10 

9 

8 

7 

6 

.0763889 

.0694444 

.0625 

•023437; 

.015625 

3 

2 

3 

J  / 

.0078125 

1 

•0 555555 
.048611 j 
.0416667 
.034722c 

Decimals 

Pin 

2 

.0058594 

3 

5 

.0039063 

2 

4 

.0277778 

.0019531 

1 

3 

.0208333 

1 

2 

.0138889 

1 

.0069444 

Days 
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Days  belonging  ti 

Days 

Decimals. 

3° 

.08219178 

29 

.0794J2 

28 

.0767123 

27 

.0739726 

26 

.0712329 

.0684931 

24 

•C677/34 

23 

.0630137 

22 

.060274 

21 

•<W342 

20 

.074,794* 

19 

.0720748 

18 

.0493171 

17 

■0463773 

1 6 

.0438336 

the  Table  of  ‘Time. 


Days 

Decimals. 

1* 

.0410939 

14 

.0383362 

J3 

.0336164 

12 

.0328767 

1 1 

.030137 

10 

.0273972 

9 

.0246373 

8 

.0219178 

7 

.0191781 

6 

.0164383 

5 

.0136986 

4 

.0109389 

3 

.0082192 

2 

.0034794 

1 

.0027397 

*to  bring  'Decimals  into  known 
‘Parts* 

Multiply  the  Number  of  Parts 
in  one  Integer,  and  the  Deci¬ 
mals  together :  From  the  Pro¬ 
duct  cut  off  fo  many  Figures  to 
the  right  Hand  as  are  in  the  De¬ 
cimals  (as  you  are  di reded  in 
Multiplication  of  Decimals.  ) 
The  Refidue  to  the  left  Hand 
are  the  Parts  fought  •  and  the 
Figures  cut  off  are  a  Decimal 
of  one  of  thofe  Parts,  to  be  re¬ 
duced  the  fame  way  into  the 
next  lefs  Parts,  if  there  be  any, 
or  if  there  be  need.  If  nothing 
be  left  to  the  left  Hand,  there 


is  not  one  of  thofe  Parts  in  that 
Decimal  :  Therefore  account  it 
cut  off,  and  proceed  to  find  the 
next  lefs  Parts,  as  before. 

The  mating  the  foregoing 
Tables  is  by  dividing  the  Nu¬ 
merator  of  the  vulgar  Fra£iion, 
which  reprefents  the  Parts,  by 
the  Denominator  5  the  Quotient 
is  the  Decimal.  So  Fj  being 
the  vulgar  Fradion  of  n  Shil¬ 
lings,  or  ii  Penny-weights;  if 
you  divide  n  by  20,  the  Quo¬ 
tient  .55  is  the  Decimal  :  Scs 
that  half  the  Number  of  Shil¬ 
lings  or  Penny-weights  is  the 
Decimal.  Alfo  9fo  being  the 
vulgar  Fiaftion  of  6  d.\  or  of 
2 6  Farthings  5  if  ycu  divide  16 
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by  960,  the  Quotient  .0270830,  the  Difference  is  the  Decimals 
&C.  is  the  Decimal.  their  Difference. 

Yet  you  ihall  not  need  Divi-  Some  of  thefe  are  of  one 
fion  for  every  Decimal  3  for  Place,  and  fome  of  more  :  Few 
fome  are  found  by  halving  the  Tables  have  them  to  above  fe- 
Integer  or  1  :  and  fo  continual-  ven  3  and  moft  ordinary  Que- 
ly  :  So  are  found  the  Decimal  ftions  may  be  refolved  to  a  luf- 
°f  one  half,  one  quarter,  one  ficient  Exaftnefs,  if  you  ufe  but 
half  quarter,  &c.  Some  are  four  •  remembering  the  Direc- 
found  by  halving  a  Decimal  be-  tion  above  given,  viz.  If  the 
fore  found  :  So  half  the  Deci-  firft  Figure  of  thofe  left  out  ex- 
mal  of  a  Shilling,  is  the  Deci_  ceed  5,  to  add  a  Unite  to  the 
mal  of  Six-pence  5  half  of  that  laft  of  thofe  you  retain, 
the  Decimal  of  Three-pence,  If  the  Aniwer  of  a  Queftion 
Alfo  one  third  Part  of  the  be  in  Money,  three  Places  of 
Decimal  of  a  Shilling,  is  the  Decimals  give  it  to  near  a  Far- 
Decimal  of  Four-pence  3  and  thing,  as  is  Ihewn  after  ‘Tart 
the  half  of  that,  the  Decimal  4.  Trop.  5. 
of  Two-pence,  &c.  and  the  Now  for  the  Ufe  of  them  in 
double  of  it  the  Decimal  of  a  Queftion  or  two. 

Eight-pence.  Likewifethe  Sum  1?  At  5  5.  3  d.  \  the  Ounce  • 
of  two  Decimals,  is  the  Decimal  what  coft  7  Ounces,  3  Penny- 
ofthe  Sum  of  the  two  Fractions  weight,  and  19  Grains  ? 
whole  Decimals  they  are  5  and 

Having  added  the  Decimals  of  the  Parts,  the  Queftion  will 
ftand  thus: 

oil.  1.  ou.  1. 

I  :  0.2645833  :  :  7.1895833;  :  1.9022 

The  Product  or  Anfwer  is  1  /.  9022,  &c.  Which  is  1.  /  18  5*. 
c  d.  zf  near. 

If  you  leave  out  the  three  laft  Figures  in  each  Decimal,  with 
the  Condition  abovementioned,  the  Numbers  are 

<fu,  1.  on . 

l  :  0.2646  ::  7.1896 

And  the  Anfwer  is  1  /.  9023.  &c.  differing  from  the  other  in- 
confiderably. 

2.  To  compute  fimplc  Inte-  duft  cut  off  the  due  Decimal,  if 
reft  for  any  Sum,  Rate  and  any,  and  two  Places  more  for 
Time.  Having  put  the  Parts,  the  Divifion  by  100  :  This  Pro- 
if  there  be  any,  into  their  De-  du£l  fo  ordered  is  the  Intereft 
cimals  3  multiply  the  Principal  due  for  one  Year  5  which  if 
and  the  Rate  3  from  the  Pro-  you  multiply  by  the  Time, 
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(be  it  more  or  lefs  than  a  Year) 
the  Product  (the  due  Decimal 
cut  off)  is  the  Intereft  for  that 
Time. 

Example  r.  What  is  the 
fimple  Intereft  of  132  l.  7  s.  6  d. 
for  2  y.  3  tn.  zz  d .  at  6  /.  in  the 
Hundred  ? 

The  Decimal  of  7  s.  6  d.  is 
.975^  which  being  annexed  to 
the  whole  Pounds,  the  Princi¬ 
pal  will  be  132  /.  375  ,  which 
multiplied  by  6,  and  the  Pro¬ 
duct  ordered  as  directed,  it  will 
be  7.9425,  or  7  /.  18  5.  10  cl.  if 
near,  for  the  Intereft  for  one 
Year.  But  that  being  not  the 
Sum  fought,  multiply  the  faid 
7.9425  and  the  Time,  viz.  2 y. 
3103,  the  Produfl:  18.3493  is 
the  Intereft  fought,  viz.  18  /. 
6  S.  1 1  cl.  3  f 

Example  2.  What  is  the  In¬ 
tereft  of  the  faid  Sum  for  two 
Months  and  ten  Days  at  the 
fame  Rate  ?  Multiply  the  faid 
7.9425  by  .1941  the  Decimal 
of  the  Time,  the  Product  1  /. 
541 6,  or  1  l.  ro  s.  10  d.  is  the 
Intereft  fought. 

But  the  great  Convenience  of 
Decimals,  is,  that  their  Logs, 
are  fo  eaflly  found  ;  as  is  al¬ 
ready  fhewn  in  this  fecond  Sec¬ 
tion.  So  that  by  the  Labid <e 
Logarithmic <e  mentioned  in  the 
aforecited  Place,  any  Queftion, 
whofeN  umbers  ( whether  whole, 
mixt,  or  Decimals)  exceed  not 
'fix  Places,  may  be  fpeedily  re- 
folved  :  Mr.  L  own  ley's  Indices 
of  the  Decimals  freeing  us  from 
Perplexity  of  different  Rules. 
As  in  the  two  laft  Examples. 

VOL.  II 


Example  r. 

100.  Ar.  Com.  8. 

I32-375-  2.1218052 

6.  0.7781512 

7-9425  0.^099^71" 

2.3103  0.3636083 

18.3495  TT636254- 

Example  2 . 

100.  Ar.  Com.  8. 

132-375  2.1218059 

6.  0.7781512 

.  I04T  0.2880255 

■  0.r  1  6  0.1879826 

To  the  Arith.  Compl.  of  the 
Log.  of  100,  viz.  8.0000000 
add  the  Log.  of  the  Principal 
and  of  the  Rate  ;  the  Sum  is 
the  Log.  of  the  Intereft  for  one 
Year.  To  which  Log.  if  you 
add  the  Log.  of  the  Time,  this 
Sum  fhall  be  the  Log.  of  the 
Intereft  for  the  Time. 

Or  without  leeking  the  In¬ 
tereft  for  one  Year  :  To  the  faid 
Ar.  Compl.  add  the  Logs,  of 
the  Principal,  Rate,  and  Time, 
the  Sum  fhall  be  the  Log.  of 
the  Intereft  demanded,  as  in 
the  lecond  Example. 

3.  Compound  Intereft  for  any 
Principal,  Rate,  and  Time  by 
the  Logarithms. 

In  this  Propofition  the  Ex¬ 
cellency  of  thofe  Numbers  ap- 

f>ear  $  fuch  Queftions  being  re- 
blved  by  them  with  great  JEafe 
and  Speed  ;  but  by  natural 
Arithmetick  not  without  con- 
fiderable  Time  and  Trouble. 

Deduct  the  Log.  of  100  from 
the  Log.  of  100,  and  the  Rate 
B  b  added 
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added  together,  as  105,  10 6, 
£5 *c.  The  Difference  multiply 
by  the  Time  :  From  the  Pro- 
duft  cut  off  the  Decimal,  if 
there  be  any  :  The  Remainder 
add  to  the  Logarithm  of  the 
Principal 3  the  Sum  is  the  Lo¬ 
garithm  of  the  Principal  and  In- 
tereft  required. 

Example. 

Let  the  Principal,  Rate,  and 
Time  be  as  in  the  former  of 
the  two  laft  Queftions.  Pur- 
fuing  the  Rule,  as  you  fee  in 
the  Margin  3  the  Sum  of  the 
principal  and  compound  In- 
tereft  is  1 5 1  /.  9  s. 


The  Difference  253 058 

The  Time  2.3103 

The  Product  584039.8974. 
i32-375  2.1218059 

584639 

151.45  2.1102698 

It  feems  by  this,  that  the  In- 
tereft  ot  100  /.  at  6  l.  per  Cent . 
by  the  Year,  is  not  fully  a  - 
mounted  to  3  l.  in  fix  Months  3 
for  if  you  multiply  the  aforefaid 
Difference  by  5,  the  Decimal  of 
fix  Months  3  and,  having  cutoff 
one  Place,  add  the  Refidue  to 
the  Log.  of  100,  the  Sum  will 
be  2.0126529  3  which  is  the 
Log.  of  101.956,  that  is  102  /. 
19  5.  1  d.  i  f. 

I  will  add  two  or  three  Ex¬ 
amples  more,  which,  I  hope, 
will  be  fufficient. 


1.  What  is  the  Value  of  28  Ounces,  fix  Penny  Weights  and 
1 5  Grains  of  Gold,  at  3  /,  3  s.  6  d.  the  Ounce  ?  Annexing  the 
Decimals  to  the  Integers,  the  Numbers  ftand  thus  : 

oil .  1.  ou.  1. 

1  :  3.175  :  :  28.33125  :  89.952 

/.  5.  d.  f  5.175  9.5017457 

Facit ,  89  .  19  :  00  .  2  28.33125  1.4522657 


89.952  1.9540094 

ou.  p .  gr.  1.  s.  d. 

2.  If  4  .  9  .  12  of  Gold  coft  14  .  10  .  9  5  What  is  that 
the  Ounce  ? 


ou.  1.  ou.  1. 

The  Numbers  are  4.475  :  14.51875  :  :  1  ;  3.2444 


77<itr 
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/•  S'  d.  f  4-47  5  Ar.  Compl.  9.3492070 
Farit ,  3  .  04  .  10  .  2.  14.51875  1.1619291 


3.2444  .5111361 

3.  At  6s.  3  J.  the  Ounce  3  how  much  Silver  Plate  will  5/. 

3  5.  6  J.  buy  ? 

/.  0//.  /.  0#. 

The  Numbers  are  0.3 125  :  1  :  :  5.175  :  16.56 

ou .  />.  gr.  .3 12 5  Compl.  0.50515 

Farit,  16.  11.  05  near.  5.175  0.71391 


16.56  1.21905* 


I  have  taken  but  fix  Figures 
in  this  laft  Example.  If  I  had 
ufed  no  more  in  the  other,  the 
Difference  would  have  been 
little  or  inconfidcrable  3  as  you 
may  find  if  you  pleal'e  to  give 
your  felfthat  fmall  Trouble. 

TRILATERAL  [in  Geo¬ 
metry']  three  fided. 

TRILLION  [in  Ari thme- 
tirk]  the  Number  of  a  Billion 
of  Billions. 

To  TRIM  \j.nCarpentry,fkc.] 
a  Term  us’d  for  fitting  one 
Piece  into  another,  who  then 
fav,  trim  in  a  Piece. 

TRIMMERS  [in  Anbitec- 
ture]  Pieces  of  Timber  that 
are  fram’d  at  Right  Angles  to 
the  Joints,  againft  the  ways  for 
Chimneys  and  Well  Holes  for 
Stairs. 

TRINE  2)imsnJion,  or  three- 
foVdjDi  rnenfions  jncludesLength 
Breadth  and  Thickncls.  The 
-.trifle  Dimenfion  is  peculiar  to 
Bodies  or  Solids. 

TRINGLE  [in  Architec¬ 
ture]  a  Name  common  to  feve* 
ral  little  fquare  Members  or 
Ornaments,  as  Rcgl&ts,  Lif- 
t els ,  or  Flat-hands. 


TRINGLE  is  particularly 
us’d  for  a  little  Member  fix’d 
exactly  over  every  Triglyph, 
under  the  Plat-Band  of  the 
Architrave,  from  whence  the 
Guttre  or  Pendant  Drops,  hang 
down. 

TRIPARTITION  is  a  Di- 
vifion  by  three  3  or  the  taking 
the  third  Part  of  any  Number 
or  Quantity. 

TRIPLE,  Threefold. 
TRISECTION  ?  [in  Geo- 
TR'ISSECTIONJ  metry } 

the  dividing  a  Thing  by  three* 
it  is  chiefly  us’d  for  the  Divi- 
firm  of  an  Angle, 

! the  trife&ion  of  an  Angle 
Geometrically ,  is  one  of  thofe 
great  Problems,  the  Solution 
of  which  has  been  fo  much 
fought  after  by  Mathematicians 
for  20c  o  Years 3  being  in  this 
refpefl:  on  a  Footing  with  the 
Quadrature  of  the  Circle,  and 
the  duplicate  of  the  Cube  Angle. 

Several  late  Authors  have 
written  on  the  Triferiion  of  a 
fria -igle  5  and  pretend  to  have 
found  out  the  Demonltration, 
but  they  have  all  committed 
Paralogifms. 

B  If : 


TRO- 
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TROCHILE  7  [ in Archi - 
TROCHILUS^  tenure]  is 
that  hollow  Ring  or  Cavity, 
which  runs  round  a  Column, 
r  ex t  to  the  tore ;  or  it  is  one 
whole  Cavity  is  compos’d  of 
two  Arches. 

TROCHLEA  is  one  of  the 
Mechanical  Powers,  and  is  what 
we  ufually  call  the  Pulley. 

TROCHOID  [i n  Geometry'] 
a  Curve,  whofe  Genefis  may 
be  thus  conceiv’d.  If  a  Wheel 
or  Circle  be  mov’d  with  a  two¬ 
fold  Motion  at  the  fame  time, 
the  one  in  a  Right-Line,  and 
the  other  circularly  about  its 
Centre,  and  thefe  two  Motions 
be  equal;  /.  e .  deferibe  two 
equal  Lines  in  the  fame  time  : 
and  if  in  the  Radius;  which  at 
the  beginning  of  the  Motion 
reaches  from  the  Centre  of  the 
Wheel,  or  the  firll  Point  of  the 
Line,  which  delcribes  the  Cir¬ 
cumference  If,  I  fay,  in  this 
Radius  a  Point  be  taken  any 
where,  except  in  the  Centre, 
thisPoint  will  deferibe  a  Curve, 
one  Part  of  which  will  be  be¬ 
low  the  Line  delcrib’d  by  the 
Centre,  and  the  other  above  it ; 
this  Line  thus  delcrib’d  by  the 
Point  taken  in  the  Radius,  is 
call’d  the  trochoid. 

The  Right-Line  which  jojns 
the  two  Extremities  of  the  tro¬ 
choid  ,  and  which  is  either  the 
Path  the  Wheel  makes,  or  a 
Line  parallel  to  that  Path  is 
call’d  the  Bafe  of  the  trochoid . 

The  Axis  of  the  trochoid 
is  the  Diameter  of  the  Wheel, 
perpendicular  to  the  Bafe  in 
the  middle  of  the  Motion;  or 
that  Part  of  the  Radius  be¬ 
tween  the  trochoid  and  its 
Bafe. 


The  Point  wherein  the  Axis 
is  cut  into  two  Parts  by  the 
Line  delcrib’d  by  the  Centre 
of  the  Wheel,  is  call’d  the 
Centre  of  the  trochoid ;  the 
uppermolt  Point  of  the  Axis, 
the  Vertex  of  the  trochoid  ; 
and  the  Plane  comprehended 
between  the  trochoid  and  its 
Bale,  the  trochoidal  Space. 

The  trochoid  is  the  fame 
with  what  is  other  wife  call’d 
the  Cycloid ;  the  Properties, 
ot  which  you  may  fee  under 
the  Article  Cycloid. 

TROPHY  [in  Architecture"] 
is  an  Ornament  which  repre- 
fents  the  Trunk  of  a  Tree, 
charg’d  or  encompafs’d  all  a- 
round  about  with  Arms  or  mi¬ 
litary  Weapons,  both  offenfive 
and  defenlive. 

TRUNCATED  pyramid, 
or  Cone ,  is  one  whofe  Top  or 
Vertex  is  cut  off  by  a  Plane 
parallel  to  its  Bafe. 

TRUNK  [in  Architecture ] 
is  us’d  for  the  Full  or  Shaft  of 
a  Column,  with  that  Part  of 
the  Pedefhd  between  the  Bafe 
and  the  Cornice,  call’d  the  Die. 

TUBE,  a  \ Pipe ,  Conduit  or 
Canal ;  being  a  Cylinder  hol¬ 
low  within,  either  of  Iron,  Lead, 
Wood,  <t!c.  for  the  Air  orfomc 
other  Fluid  to  have  a  free  Paf- 
fage. 

TUSCAN  Order  [in  Ar¬ 
chitecture ?]  is  the  firll,  fimplell 
and  moll  maffive  of  the  five 
Orders. 

The  tufean  is  call’d  the  Ru- 
ftic  Order  by  Vitruvius ,  and 
M.  de  Chambray  agrees  with 
him,  who  in  his  Parallel  lays, 
it  never  ought  to  be  us’d  but 
in  Country  Houfes  and  Palaces. 

M.  Le 
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M.  Le  Clerc  adds,  that  in 
the  Manner  Vitruvius  and  Pal¬ 
ladio,  and  fome  other*  have 
ordered  it,  it  does  not  deferve 
to  be  us’d  at  all.  But  in  Vig¬ 
nola's  Manner  of  Competition, 
he  allows  it  a  Beauty,  even  in 
its  Simplicity  •  and  fuch  as 
makes  it  proper,  not  only  for 
private  Houfes,  but  even  for 
ublick  Buildings;  as  in  the 
iazza’s  of  Squares  and  Mar¬ 
kets  ;  in  the  Magazines  and 
Granaries  of  Citie*,  and  even 
in  the  Offices  and  lower  Apart¬ 
ments  of  Palaces. 

The  Tufcan  has  its  Charac¬ 
ter  and  Proportions,  as  w7eil  as 
the  other  Orders-;  but  we  have 
no  ancient  Monumenr,  to  give 
us  any  regular  : Tufcan  Order 
for  a  Standard. 

M.  Per  rank  obferves,  that 
the  Characters  of  the  ! tufcan 
are  neaily  the  fame  with  thole 
of  the  Dorics  and  adds,  that 
the  "Tufcan  is  in  Effect  no  other 
than  the  Doric ,  made  fome- 
what  ftronger,  by  fhortening 
the  Shaft  of  the  Column  ;  and 
more  limple ,  by  the  fmall 
Number  and  largenefs  of  the 
Mouldings. 

Vitruvius  makes  the  whole 
Height  of  the  Order  14  Mo¬ 
dules,  in  which  he  is  follow’d 
by  Vitruvius ,  M.  Le  Clerc ,  Qfc. 
Scrlio  makes  it  but  12  ;  Pal¬ 
ladio  gives  ns  one  Tufcan  Pro¬ 
file  much  the  lame  as  that  of 
Vitruvius,  and  another  too  rich, 
on  which  Side  Scammozzi  is 
likewife  too  faulty. 

Hence  it  is  that  that  of  Vig¬ 
nola ,  who  has  made  the  Order 
very  regular,  is  mod;  follow’d  by 
modern  Architects, 


The  Tufcan  is  the  molt  ea- 
fily  executed  of  all  the  Orders  j 
in  that  it  has  neither  Triglyphs> 
nor  Dentils,  nor  Modillions  to 
confine  its  Inter-columns. 

On  this  Account,  the  Co¬ 
lumns  of  this  Order  may  be 
rang’d  in  any  of  the  five  Man¬ 
ners  of  Vitruvius ,  viz.  the 
Pycrofyle ,  Sijlyle ,  Eufyle  , 
Diajiyie  and  Arcecflyle. 

Tuscan  Orderly  Proportions 
of  equal  Parts . 

The  Height  of  the  Pedeflal 
being  two  Diameters,  is  divided 
into  4,  giving  1  to  the  Bafe, 
whole  Plinth a  is  -f  thereof,  the 
other  Part  is  divided  into  3, 
giving  1  to  the  Filletb,  and  2. 
to  the  Hollowc.  The  Breadth 
of  the  Die,  or  Naked,  is  one 
Diameter  and  \ :  and  the  Pro¬ 
jection  of  the  Bafe  is  equal  to 
its  Height  the  Fillet  hath  f 
thereof. 

The  Height  of  the  Cornice 
is  half  the  Bafe,  being  f  of 
the  whole  Height,  and  is  divi¬ 
ded  into  8,  giving  2  to  the  Hol¬ 
low"1,  r  to  the  Fiilete,  and  5  to 
the  Bandf;  the  Projection  is 
equal  to  the  Bale,  and  the  Fil¬ 
let  hath  three  of  thefe  Parts. 

Baje  of  the  Column:  The 
Height  is  {  a  Diameter,  and  is 
divided  into  fix  Parts,  giving 
3  to  the  Plinth5,  2  and  {  to 
the  Torus  h,  and  j  a  Part  to 
the  Fillet;  the  whole  Project 
tion  isi  of  its  Height,  and  the 
Filler  equal  to  its  Height.  The 
Hollow  or  Cinfture1  is  \  of  a 
Circle  in  all  the  Orders,  and 
belongs  to  the  Shaft  of  the  Co¬ 
lumn. 
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The  'Diminishing  of  this  Co¬ 
lumn  is  \  of  the  Diameter. 

The  Height  of  the  Capital 
is  y  a  Diameter,  and  is  divided 
into  9,  giving  27  to  the  Fnezek 
of  the  Capital,  |  a  Part  to  the 
Fillet,  3  to  the  Ovolo1,  and  3 
to  the  Abacus171.  The  whole 
CProjeClion  is  t  of  the  Diameter 
being  perpendicular  to  the  Bo¬ 
dy  ol  the  Column  below,  and 
the  Fillet  projects  equal  to  its 
Height. 

The  Collerinon  or  Kecking 
of  all  the  Orders  in  general  is 
one  of  thole  nine  Parts  in  the 
Capital,  and  the  Fillet  half  a 
Part-  the  4 Projection  is  1  and  7 
of  thele  Parts,  and  the  Fillet 
equal  to  its  Height. 

The  Height  of  the  Entabla¬ 
ture  being  one  Diameter  and  f, 
is  divided  into  6 ,  giving  2  to 
the  Architrave,  1  and  {  to  the 
prize,  and  27  to  the  Cornice. 


For  the  Members  of  the  Ar¬ 
chitrave ,  divide  the  Height  into 
feven  Parts,  giving  2  and  7  to 
the  firft  Face0,  3  and  7  to  the 
fecondp,  and  1  to  the  Band  at 
Topq  •  the  * Projection  is  equal 
to  the  Band,  and  the  fecond 
Face  a  third  thereof. 

N.  8.  The  firll  Face  of  all 
the  Architraves  is  perpendicu¬ 
lar  to  the  Naked  of  the  Column 
at  the  Top. 

For  the  Cornice ,  divide  the 
Height  into  9,  giving  1  f  to  the 
Hollow1-,  I  aPart  to  the  Fillet, 
1  and  7  to  the  Ovolo f,  2  ro 
the  Corona*,  7  a  Part  to  the 
Fillet,  2  to  the  Scima  Re<ftau, 
and  1  to  the  Fillet.  For  the 
‘ Projections ,  the  Hollow  hath  2 
of  thefe  Parts,  the  Ovolo  3  and 
7,  the  Corona  6 ,  the  Fillet  6 
and  7,  and  the  W  hole  9,  being 
equal  to  the  Height. 
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I’hc  ‘Proportion  oj  the  Tuscan  Order ,  by  equal  Parts. 
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TUSK  [in  Carpentry']  a  Be¬ 
vel  Shoulder,  made  to  ifrength- 
vn  the  Tenon  of  the  Joiii, 
which  is  let  into  the  Girder. 

TYMPAN  [in  Architecture] 
Is  the  Ground  or  Area  of  a 
Pediment*  being- that  which  is 
In  a  Level  with  the  Naked  of 
the  Frieze  :  Or  it  is  the  Space 
included  between  the  three 
Cornices  of  a  triangular  Pedi¬ 
ment,  or  the  two  Cornices  of  a 
circular  one. 

TYMPAN  [in  Architecture] 
is  alfo  the  Tympan  of  an  Arch 
In  a  trriangular  Space  or  Table 
In  the  Corners  or  Sides  of  the 
Arch  •  ufually  hollow’d  or  en¬ 
rich’d,  fometimes  with  Bran¬ 
ches  of  Laurel ,  Olive-Tree  or 
Oak ;  or  with  Trophies ,  &c. 
fometimes  with  Flying  Figures , 
as  Fame ,  &c.  or  Sitting  Figures , 
as  the  Cardinal  Vertues ,  ‘ifc. 
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*\/*A.GINA  [in  Architecture] 
*  is  us’d  to  fignify  the  lower 
Part  of  a  Terminus ,  becaufe  of 
its  Refemblance  to  a  Sheath, 
out  of  which  the  Statue  leems 
to  iffue. 


The  Vagina  is  that  long  Part 
between  the  Bafe  and  the  Capi¬ 
tal  ;  and  is  found  in  divers 
Manners  and  with  divers  Orna¬ 
ments  . 


VALLEYS  [in  "Building ] 
the  Gutters  over  the  Sleepers 
in  the  Roof  of  a  Building. 
VARNISH?  is  a  thick,  vif- 
VERNISHicid,  fhining  Li¬ 
quor,  us’d  by  Painters,  Gil¬ 
ders,  and  various  other  Artifi¬ 
cers,  to  give  a  Glofs  and  Luftre 
to  their  Works ;  as  alfo  to  de- 
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fend  them  from  the  Weather, 
Dull,  l$c. 

There  are  leveral  kinds  of 
Varnilhes  in  Ufe*  as  the  Sic¬ 
cative  or  drying  Varnifh,  made 
of  Oil  of  Afpin,  Turpentine  and 
Sandarack  melted  together.’ 

White  Varnish,  call’d  alfo 
Venetian  V arnifh,  made  of  Oil 
of  Turpentine,  Fine  Turpen¬ 
tine  and  Maftic. 

Spirit  of  Hine  Varnish, 
made  of  Sandarach ,  White  Am¬ 
ber,  Gum  Elemi  and  Maffick ; 
lerving  to  gild  Leather,  Pidfure- 
Frames,  Qc.  withal. 

Gilt  Varnish,  made  of 
Ltufeed  Oil ,  Sandarach ,  Aloes , 
Gum  Gutta ,  and  Litharge  of 
Gold . 

China  Varnish,  made  of 
Gum  Lacca,  Colophony ,  A  la  flic, 
and  Spirit  of  Wine. 

Common  Varnish,  which 
is  only  common  Turpentine , 
diflolv’d  in  Oil  of  Turpentine. 

White  VARNISH  i  From  a 

Amber  VARNISH 5  Manu¬ 
script  of  Mr.  Boyle.  Take 
white  Rcfin  four  Drams,  melt 
it  over  the  Fire  in  a  clean  glaz’d 
Pipkin,  then  put  into  it  two 
Ounces  of  the  white  if  Amber 
you  can  get  (finely  powdered) 
this  is  to  be  put  in  by  a  little 
and  a  little,  gradually,  keeping 
it  Birring  all  the  while  with  a 
fmall  Stick,  over  a  gentle  Fire, 
till  it  diffolves,  pouring  in  now 
and  then  a  little  Oil  of  Tur¬ 
pentine,  as  you  find  it  growing 
if  iff;  and  continue  io  to  do  till 
all  your  Amber  is  melted. 

But  great  Care  muft  be  taken 
not  to  let  the  Houle  on  Fire, 
for  the  very  Vapours  of  the 
Oil  of  Turpentine  will  take 
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Fire  by  Heart  only;  but  if  it 
fhall  happen  io  to  do,  imme¬ 
diately  put  a  flat  Board  or  wet 
Blanket  over  the  fiery  Pot,  and 
by  keeping  the  Air  from  it,  you 
will  put  it  out,  or  fuffocate  it. 

Therefore  it  will  be  belt  to 
melt  the  Rofin  in  a  Glafs  of  a 
Cylindric  Figure  in  a  Bed  of 
hot  Sand,  afrer  the  Glafs  has 
been  well  anneal'd  or  warm’d 
by  Degrees  in  the  Sand,  under 
which  you  mult  keep  a  gentle 
Fire. 

When  the  Varnini  has  been 
thus  made,  pour  it  into  a  coarle 
Linnen  Bag,  and  preis  it  be¬ 
tween  two  hot  Boards  of  Oak 
or  flat  Plates  of  Iron;  after 
which  it  may  be  us'd  with  any 
Colours  in  Painting,  and  alfo 
for  varnifhing  them  over  when 
painted. 

But  for  covering  Gold,  you 
mull  ufe  the  foilowingVarnifh  : 
this  is  to  be  obierv’d,  that  when 
you  have  varnifh’d  with  white 
Varnifh,  you  may  put  the 
Things  varnifh’d  into  a  declin¬ 
ing  Oven,  which  will  harden 
the  Varnifh. 

A  Hard  Var  nish,  which 
Krill  bear  the  Muffle  (from  a 
Manufcript  af  Mr.  Boy  1  eh' )  for 
laying  over  ary  Metal ,  that 
appears  like  Gold ,  to  prevent  it 
from  turning  black ,  which  all 
but  Gold  will  be  apt  to  do, 
when  expos'd  to  the  Air. 

Take  of  Colophony ,  which  is 
to  be  had  at  the  Druggilts,  an 
Ounce;  fet  it  over  the  Fire  in 
a  wrell  glaz’d  earthen  Vcflcl, 
till  it  is  melted  ;  then  by  little 
and  little,  llrew  io  two  Oun¬ 
ces  of  Powder  of  Amber,  keep¬ 
ing  Itirrmg  it  all  the  while 


with  a  Stick ;  and  when  you 
perceive  it  begin  to  harden  or 
refill  the  Stick,  then  put  in  a 
little  Turpentine  Oil,  wdiicfl 
will  thin  and  ioften  it  imme¬ 
diately  ;  then  put  in  two  Oun¬ 
ces  of  Gum  Copal  [finely  pow¬ 
dered)  lpr inkling  it  in  as  you 
did  the  Amber ,  ever  and  anon 
pouring  in  a  little  Oil  of  Tur¬ 
pentine,  and  when  it  is  done, 
itrain  it  as  before  directed. 

This  is  proper  to  varnifh 
over  Gold,  and  the  Things 
done  w  ith  it,  mull  be  let  into 
a  declining  Oven,  three  or  four 
Days  fucceflively,  and  then  it 
wall  refill  even  the  Fire. 

A  Varnish  for  Tdrafs  to 

make  it  look  like  Gold. 

This  is  us’d  upon  Leaf  Gold, 
or  upon  that  which  is  call’d 
- ‘Dutch  or  German  Leaf- Gold, 
or  upon  Brafis  or  Bath-Metal, 
which  are  defign’d  to  imitate 
Gold. 

Take  two  Quarts  of  Spirit 
of  Jl  ine,  and  put  it  into  a  Re¬ 
tort  Glafs  ;  then  add  to  it  an 
Ounce  of  Gamboge,  two  Oun¬ 
ces  of  Lake,  and  two  Ounces 
of  Gum  Mafic ;  fet  this  in  a 
Sand  Heat  for  fix  Days,  or 
elfe  near  a  Fire,  or  you  may 
put  the  Body  of  the  Retort  fre¬ 
quently  into  warm  Water,  and 
lhake  it  two  or  three  times  a 
Day ;  then  fet  it  over  a  Pan  of 
warm  Small  Coal  Dull,  before 
you  lay  this  Varnifh  over  the 
Metal,  to  be  fure  you  fee  that 
it  has  been  well  clean’d,  var- 
nifh  it  over  thinly  with  this 
Varnifli,  and  it  will  appear  of 
the  Colour  of  Gold.  Set  it  in 
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a  declining  Oven  to  harden, 
and  it  will  not  rub  off. 

N.  jB.  This  is  a  good  Varnifh 
to  mix  with  any  Colours  that 
incline  to  red,  and  the  white 
Varnifh  for  mixing  with  thofe 
that  are  pale. 

A  Varnish  for  Wood , 
‘Taper,  &c. 

The  Japanefe  have  a  Method 
of  making  Plates,  Bowls  and 
other  Veffels  of  brown  Paper, 
and  fometimes  of  fine  Saw- 
Duff ;  which  Veffels  are  very 
light,  and  very  ftrong,  which 
by  Reafon  they  are  not  liable 
to  be  broken  by  a  Fall  as  China 
Ware  or  Porcelaine  made  of 
Earth,  are  much  efteem’d  with 
us.  The  Method  of  making 
them  is  as  follows. 

Take  brown  Paper,  boil  it 
in  common  Water,  ftirring  and 
mafhing  it  all  the  while  with  a 
Stick,  till  it  is  almoft  become 
a  Pafte;  then  take  it  out  and 
pound  it  veil  in  a  Stone  Mor¬ 
tar,  till  it  is  reduc’d  to  a  foft 
pappy  Confidence,  like  Rags 
for  Paper  making;  then  with 
common  Water  and  Gum  Ara¬ 
bic,  a  Quantity  fufficient  to 
cover  this  Paper  Pafte  an  Inch  , 
put  thefe  together  in  a  well 
glaz’d  Pipkin,  and  boil  them 
well,  keeping  continually  ftir¬ 
ring  them,  till  the  Pafte  is  well 
impregnated  with  the  Gum; 
then  is  your  Pafte  fit  for  mak¬ 
ing  any  Form  you  defign. 

Having  the  Mould  ready 
made,  as  fuppofe  any  Thing  of 
the  Figure  of  a  Plate,  you 
mull:  have  hard  Wood  turn’d 
on  one  Side  of  fuch  a  Figure, 
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with  a  Hole  or  two  in  the  mid¬ 
dle,  quite  throug  h  the  Wood, 
to  let  any  Water  pafs  through 
that  is  prefs’d  out  of  the  Pafte; 
which  Mould  mu  ft  be  concave 
and  in  the  middl  e  in  the  Form, 
of  the  underlie  of  a  Plate, 
alfo  another  Piece  of  hard 
Wood  muft  a'lfo  be  turned 
convex  in  the  middle,  and  in 
the  Form  of  the  upperfide  of 
a  Plate;  this  ruuft  be  about  the 
eighth  Part  of  an  Inch  lefs  than 
the  under  Mould;  but  about 
the  Rim  or  t’he  Edge,  you  may, 
it  you  pleabj,  have  fome  little 
Ornament  carv’d  or  engraven 
in  rhe  Wood. 

Thefe  Moulds  muft  be  well 
oil’d  on  the  turn’d  Sides,  as  foon 
as  they  are  made,  and  muft 
be  continued  oiling,  till  they 
have  been  thoroughly  drench’d 
with  Oil,  and  oil  them  well 
again  juft  before  you  uic  them, 
to  prevent  the  gummed  Pafte 
from  flicking  to  the  Wood  ;  fet 
the  under  Mould  upon  a  ftrong 
Table  even,  and  Ipread  it  over 
with  fome  of  your  Pafte  as  e- 
venly  as  you  poftibly  can,  fo 
as  to  be  every  where  of  an  even 
1  hicknefs  of  about  a  quarter 
of  an  Inch;  then  having  oil’d 
the  upper  Mould,  and  put  it 
as  exactly  as  may  be  on  the 
Pafte,  and  prefs  it  h«rd  down 
fetting  a  great  Weight  upon  it; 
letting  it  remain  in  that  State 
for  24  Hours. 

W;hen  you  fuppofe  the  Pafte 
to  be  dry,  take  it  out  of  the 
Moulds ,  and  when  it  is  tho¬ 
roughly  dry,  it  will  be  as  hard 
as  Wood,  and  be  fit  to  lay  a 
Ground  upon,  made  with  ftrong 
Size  and  Lamp- black,  letting 
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it  dry  gently  •  and  when  that  is 
thoroughly  dry,  mix  Ivory- 
black  with  the  following  Var¬ 
nifh,  and  ufe  it  as  hereafter 
directed. 

A  firong  Japan  Varnish. 

Take  an  Ounce  of  Colopho¬ 
ny,  and  melt  it  in  a  well  glaz’d 
earthen  Veflel  j  then  having 
three  Ounces  of  Amber  finely 
pulveriz’d  and  lifted,  put  it  in 
by  little  and  little,  adding  now 
and  then  fome  Spirit  of  Tur¬ 
pentine  :  when  it  is  thoroughly 
melted,  fprinkle  in  three  Oun¬ 
ces  of  Sarcacolla,  keeping  it 
all  the  while  ftirring,  putting 
in  frequently  more  Spirit  of 
Turpentine,  till  all  is  melted 
and  well  incorporated  ;  then 
ftrain  it  through  a  coarfe  Hair 
Bag,  plac’d  between  two  hot 
Boards,  and  prefs  it  gently,  re¬ 
ceiving  the  Clear  into  a  well 
glaz’d  Pot,  made  warm  ;  with 
this  Varnifh  mix  the  ground 
Ivory-Black,  and  having  firft 
warm’d  the  Veflel  made  in  the 
Mould,  whatfoever  Form  it  is, 
Plate,  Bowl,  £?c.  lay  it  on  be¬ 
fore  the  Fire  in  a  warm  Room, 
that  the  Air  may  not  chill  the 
Varnifli;  lay  it  on  equally  and 
then  fet  it  into  a  gentle  Oven ; 
and  the  next  Day  into  a  hotter, 
and  the  third  Day  into  one  that 
is  very  hot,  letting  it  Hand  in 
it  till  the  Oven  is  quite  cold, 
and  then  it  will  be  fit  for  any 
Ule,  either  for  Liquors  cold  or 
hot,  and  will  never  change,  nor 
can  they  be  broken  but  with 
great  Difficulty. 

As  for  the  Moulds,  it  is  pro¬ 
bable  they  might  do  as  well 


if  they  were  caft  of  any  hard 
Metal,  as  if  turn’d  of  Wood. 

You  may  alfo  make  what 
Things  you  pleafe  of  fine  Saw- 
duft,  by  drying  it  well,  and 
pouring  on  it  lome  Turpentine  5 
having  an  equal  Quantity  of 
Roiin  melted  with  it,  and  half 
the  Quantity  of  Bees- wax,  mix 
them  well  together,  and  put 
them  to  the  dry  Saw-dull:,  ftir¬ 
ring  all  together  till  the  Mix¬ 
ture  becomes  thick  as  a  Pafte  5 
then  take  it  off  the  Fire,  and 
having  warm’d  your  Moulds, 
thread  lome  of  the  Mixture  on 
the  under  Mould,  that  has  a 
Hole  in  the  Middle,  as  equally 
as  poflible,  and  prefs  the  upper 
Mould  upon  it,  as  before  5  let 
it  Hand  to  cool,  and  your  Vel- 
fel  will  be  fit  for  painting. 

There  may,  if  you  pleafe,  be 
fome  Sarcacolla  finely  powder¬ 
ed  $  put  into  this  while  your 
Turpentine  is  melting,  to  the 
Quantity  of  half  the  Turpen¬ 
tine  ;  ftirring  it  well,  and  it 
will  harden  it  :  This  Varnifh 
will  mod  fafely  be  made  in  the 
open  Air,  becaufe  it  will  en¬ 
danger  the  Houfe,  and  have  a 
wet  Cloth  ready  to  put  it  out, 
if  it  takes  Fire. 

But  which  ever  of  the  Mix¬ 
tures  you  ufe,  if  you  have  a 
mind  to  have  them  appear  like 
Gold,  do  them  over  with  Gold 
Size,  and  when  that  begins  to 
ftick  a  little,  with  the  Finger, 
lay  on  Leaf  Gold,  either  real 
Gold,  or  that  which  is  brought 
from  Germany ;  but  the  laft  is 
apt  to  change  green,  as  mod 
of  the  Preparation  from  Brafs 
will  do  •  fuch  as  thofe  which 
are  call’d  Bath-metal,  and  o- 
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tjiers  of  the  like  Sort,  which 
appearlike  Gold,  when  they  arc 
frelh  polifh’d,  or  clean’d  every 
Day  5  but  as  the  Air  coming 
upon  them  will  make  them  al¬ 
ter  to  another  Colour,  Gold  lt- 
felf  is  rather  to  be  cholen, 
which  is  durable,  and  will  ne¬ 
ver  change,  and  is  alfo  a  much 
finer  Colour  than  any  of  the  for¬ 
mer  for  a  Continuance. 

And  altho’  the  Leaf  Gold  is 
tender,  and  may  be  fuppofed 
to  be  liable  to  rub  off,  yet  the 
Varnifh  with  which  it  is  to  be 
varnifh’d  over,  will  keep  it 
bright  and  intire. 

When  the  Leaf  Gold  has 
been  laid  on,  and  the  flying 
Pieces  brufh’d  off,  which  is  not 
to  be  done  till  the  Gold  Size  is 
dry,  then  varnifh  it  over  with 
the  following  Varnifh. 

Varnish  for  Gold ,  or  f  uch 

Leaf  of  Metals  that  imitate 
Gold. 

Take  Colophony,  and  hav¬ 
ing  melted  it,  put  in  two  Oun¬ 
ces  of  Amber,  finely  powdered, 
and  fome  Spirit  of  T urpentine, 
and  as  the  Amber  thickens, keep 
it  well  ftirring  5  then  put  in  an 
Ounce  of  Gum  Elemi,  well 
pulverifed,  and  more  Spirit  of 
Turpentine,  conftantly  ftirring 
the  Liquor  till  all  is  well  mix’d 
and  incorporated  :  But  take 
care  however  to  ufe  as  little 
Turpentine  as  you  can  ;  be- 
caufe  the  thicker  the  Varnifh 
is  made,  the  harder  it  will  be. 
Let  this  be  done  over  a  Sand- 
Heat,  in  an  open  Glafs,  then 
ftrain  it,  as  is  dire&ed  for  the 
preceeding  Varnifh.  This  Var- 
nifh  is  to  be  ufed  alone  ;  firft 


warming  the  Veffels  made  of 
Paper  Pafte,  and  lay  it  on  with 
a  painting  Brufh  before  the 
Fire,  but  not  too  near,  leaft 
the  Fire  raife  it  into  Blifters  : 
After  this  has  been  done,  har¬ 
den  it  three  feveral  Times  in 
Ovens  9  firft  with  a  Hack  Heat, 
the  next  with  a  warmer,  and 
the  third  with  a  very  hot  one  ; 
and  the  Veffels  will  look  like 
polifh’d  Gold. 

And  as  for  fuch  Veffels,  &c. 
as  fhall  be  made  with  Saw-duft 
and  Gums;  the  Varnifh  may 
be  made  of  the  fame  Ingredi¬ 
ents  as  above-mentioned,  except 
the  Gum  Elemi  ;  and  this  will 
dry  in  the  Sun,  or  in  a  gentle 
Warmth. 

To  varnijh  of  a  Red  Colour . 

After  what  you  would  var¬ 
nifh  has  been  prepared  as  be¬ 
fore,  and  are  thoroughly  dry, 
mix  Vermilion  with  the  third 
Varnifh,  and  ufe  it  warm  ;  then 
ftove  it,  or  harden  it  by  Degrees 
in  an  Oven  ;  and  it  will  appear 
very  gloffy,  or  elfe  lay  on  your 
firft  Ground  with  Size  and  Ver¬ 
milion,  and  in  proper  Places 
you  may  ftick  on  with  Gum 
Arabick,  and  water  fome  Fi¬ 
gures  cut  out  of  Prints,  as  little 
Sprigs  of  Flowers,  or  fuch  like, 
and  when  they  are  dry,  paint 
them  over  with  Gold  Size,  and 
let  that  remain,  till  it  is  a  little 
flic  ky  to  the  Touch  •  then  lay 
on  your  Gold,  and  let  that  be 
well  clos’d  to  the  Gold  Size, 
and  dried.  See  the  Article  Gild~ 
ing.  Then  if  you  would  flrade 
any  Part  of  your  Flower,  take 
fome  Ox-gall,  and  with  a  fine 
Camels 
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Camels  Hair  Pencil,  trace  over 
the  lhady  Parts  on  the  Leaf- 
Gold,  and  with  deep  "Dutch 
Pink  $  and  when  that  is  dry,ufe 
your  Varnifh  in  a  warm  Place 
(I  mean  that  Varnifh  directed 
for  the  Covering  of  Gold)  and 
fet  it  to  harden  by  degrees  in 
an  Oven,  which  Varnifh  will 
fecure  the  Leaf  Gold  •  altho’ 
it  be  only  that  called  Dutch 
Gold,  or  Metal,  from  changing 
by  keeping  the  Air  from  it. 

Varnifhing  any  firing  which  is 

covered  with  Leaf  Silver . 

Firft  paint  the  Thing  over 
with  Size,  and  ground  Chalk  or 
Whiting  •  let  them  Hand  till 
they  are  thorougfy  dry,  and 
then  do  them  over  with  very 
good  Gold  Size,  of  a  bright 
Colour  (for  there  is  much  Dif¬ 
ference  in  the  Colour  of  it  • 
fome  being  yellow,  and  others 
aimoft  white  •  the  firft  is  moft 
proper  for  Gold,  and  the  laft 
for  Silver).  When  this  Size  is 
aimoft  dry,  that  it  will  juft 
ftick  a  little  to  the  Touch,  lay 
on  the  Leaf  Silver,  and  clofe 
it  well  to  the  Size.  See  the 
Article  Gilding . 

A  Varnish  for  covering 
Silver . 

Melt  in  a  well  glaz’d  Pipkin, 
fome  fine  Turpentine,  and  put 
in  three  Ounces  of  white  Am¬ 
ber,  finely  powdered  (more  or 
lefs,  according  to  the  Quantity 
your  Work  will  require)  put 
it  in  by  little  and  little,  keep¬ 
ing  it  continually  ftirring,  ad¬ 
ding  by  Degrees  lome  Spirit  of 


Turpentine, till  alltheAmber  is 
diffolved,  and  then  add  to  it 
an  Ounce  of  Sarcacolla  well 
beaten,  and  an  Ounce  of  Gum 
Elemi  well  levigated,  adding 
now  and  then  a  little  Spirit  of 
T urpentine,  till  all  is  diflolved : 
do  this  over  a  gentle  Fire,  and 
keep  it  conftantly  ftirring. 

This  Varnifh  will  be  white 
and  ftrong  as  the  former,  and 
is  to  be  ufcd  warm,  and  har¬ 
dened  by  degrees  in  an  Oven, 
as  varniJhed  Gold,  and  it  will 
look  like  polifhed  Silver. 

Varnish  for  Wood ,  to  mis 
with  feveral  Colours . 

Take  Spirit  of  Turpentine, 
and  diflblve  in  it  a  little  Gum 
Taccamahacca  over  the  Fire,  till 
it  is  a  little  thickened  •  and 
this  may  be  ufed  with  any 
Colour,  that  has  been  well 
ground  with  Wrater,  and  after¬ 
wards  reduced  to  a  fine  Pow¬ 
der.  When  the  Work  is  done, 
you  may,  if  you  pleafe,  var¬ 
nifh  over  your  Piece,  with  the 
fame  Varnifh  directed  for  Silver 
and  Wood,  Tables,  Tea-Boards, 
or  any  Thing  elfe,  may  be  done 
in  the  fame  Manner,  as  is  di¬ 
rected  for  Veffels  made  of  the 
Pafte  of  Paper  and  Saw-duft. 

Varnifh ing  Prints,  &c.  with 
white  Varnifi  fo  as  to  bear 
Water  and  'Policing, 

The  Print  fhould  be  firft 
parted  either  on  Board  or  fhock 
Cloth,  ltrained  on  a  Frame  $  in 
order  to  do  this  well,  prepare 
fome  ftift  Starch  •  and  with  a 
Spunge  dipt  in  Water,  or  thin 
Starch 
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Starch  (without  any  Blue  in  it) 
wet  the  Back  of  your  Print, and 
if  you  delign  to  lay  it  on  a 
board,  dip  a  large  Brufh  in 
thick  Starch,  and  brufh  it  over 
the  Board  as  even  as  poffible, 
and  let  it  dry  (or  you  may  lay 
a  Ground  of  Whiting  and  Size 
on  the  Board  firft,  which  will 
do  very  well)  then  repeat  it  a 
fecond  Time,  and  fo  continue 
till  the  Veins  or  Grain  of  the 
"W  ood  is  quite  filled. 

In  the  laft  Operation,  when 
the  Starch  is  jull:  laid  on,  lay 
your  wet  Print  upon  it,  as  frnooth 
as  poffible,  that  there  be  no 
Wrinkles,  nor  Bubbles  in  it,  and 
jrefs  it  on  clofe  every  where, 
till  it  lies  linooth, and  fofet  it  by 
to  dry,  which  it  will  be,  and  fit 
to  varnifh  in  24  Hours  with 
the  following  Varnifh. 

Take  Ichyocolla ,  or  Fijh-glue, 
or  Ifinglajs,  two  Ounces,  and 
after  you  have  pulled  it  into 
ftnall  Pieces,  boil  it  in  a  Pint 
of  Brandy  or  ftrong  Spirits  in 
a  well  glaz’d  earthen  Veffiel, 
till  it  comes  to  a  ftrong  Glue, 
which  you  may  know  by  ta¬ 
king  out  a  little,  and  expofing 
it  to  the  Air  $  it  is  then  fit  for 
your  Purpofe  ;  but  don’t  fail 
to  make  it  as  ftrong  as  you 
can. 

And  while  it  is  hot,  with  a 
large  Brufh,  brufh  over  the 
Print  as  quick  as  you  can,  and 
as  frnooth  and  even  as  may  be, 
fet  it  by  for  a  Day  or  two,  and 
then  do  it  over  again  with  the 
Dime  Varnifh  or  Glue,  and  let 
it  dry  again  very  well  ;  then 
brufh  it  over  with  white  Var¬ 
nifh  at  fuch  aDiftancc  from  the 
Fire,  that  it  may  not  blifter  $ 


repeat  this  two  or  three  Times  5 
then  let  it  Hand  for  a  Day  or 
two,  and  ;then  varnifh  it  over 
again  with  the  white  Varnifh 
the  third  Time,  with  two  or 
three  Paffages  of  the  Brufh, 
then  let  it  ftand  for  three  or 
four  Days,  and  it  will  be  hard 
enough  to  be  polifhed,  which 
is  to  be  done  with  a  foft  Linnen 
Cloth  and  fome  Tripoli ,  rub¬ 
bing  it  very  gently,  till  it  is  as 
frnooth  as  may  be,  and  after¬ 
wards  clear  it  with  Flour  and 
Oil  •  and  then  it  will  appear 
as  clear  as  Glafs  5  and  if  at  any 
Time  it  is  fullied  with  Fly- 
Shits,  you  may  clean  it,  by  wafh- 
ing  it  with  a  Spunge  and  Wa¬ 
ter- 

The  whits  Varnish. 

Take  Gum  Sandarach  of  the 
cleareft  and  whiteft  Sort,  eight 
Ounces,  Gum  Maftick  of  the 
cleareft  Sort,  half  an  Ounce, 
of  Sarcacolla  the  whiteft,  three 
Quarters  of  an  Ounce,  Venice 
Turpentine  an  Ounce  and  a 
half,  Benzoin  the  cleareft  one 
Quarter  of  an  Ounce,  white 
Rofin  one  Quarter  ofan  Ounce, 
Gum  jlnimae  three  Quarters  of 
an  Ounce.  Let  all  thefe  be 
diftblved,  andmixt  in  the  Man¬ 
ner  following. 

Put  the  Sarcacolla  and  Ro¬ 
fin  into  a  little  more  Spirits 
than  will  cover  them  to  dii- 
folve  ;  then  add  the  Benzoin, 
Gum  Atrim £  and  Venice  Tur¬ 
pentine,  into  either  a  Glafs  or 
glaz’d  earthen  Veflel,  and  pour 
on  as  much  Spirits  as  will  co¬ 
ver  them  an  inch  ;  then  put 
the  Gum  Maftick  into  a  Glafs 
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or  glaz’d  Veffel,  and  pour  ftrong 
Spirits  upon  them,  covering 
them  alia  about  an  Inch  thick, 
to  diffolvc  them  rightly  •  then 
put  your  Gum  Elerni  m  a  dif- 
tin£l  Velfel  as  before,  and  co¬ 
ver  it  with  Spirits  to  diffolve. 

.For  this  Purpoie,  you  need 
only  break  the  Rofin  a  little, 
and  powder  the  Gum  Animae, 
Sarcacclla  and  ‘Benzoin . 

Let  all  Hand  three  or  four 
Days  to  diffolve,  ihaking  the 
Glafle#,  &c.  two  or  three  times 
a  Day,  and  afterwards  put  them 
all  together  into  a  glaz’d  Vef¬ 
fel,  llirring  them  well,  and 
llrain  the  Liquor  and  Gums 
gently  •  beginning  with  the 
Gums,  through  a  Linnen  Cloth. 

Then  put  it  into  a  Bottle*,  and 
let  it  ftand  a  Week  before  you 
ufe  it,  and  pour  off  as  muc  b  of 
the  clear  only,  as  you  think 
fufficient  for  prefent  Ufe. 

*1*0  pafte  Prints  upon  Cloth  for 
V ami  firing. 

If  the  Print  be  put  upon  a 
fhock  Cloth,  well  Brained  in  i 
Frame,  brufh  the  Cloth  ever 
with  ftrong  Pafte,  made  with 
Flour  and  Water,  and  imme¬ 
diately  brufh  over  the  back  of 
the  Print  with  well  prepar’d 
Starch  •  and  then  brufh  the 
Cloth  over  with  the  fame  Starch, 
and  lay  on  the  Print  as  fmooth 
as  poffible,  without  leaving  any 
Wrinkles  or  Bubbles  in  the  Pa¬ 
per.  T his  you  ihould  take  N o- 
tice  of, that  when  you  have  laid 
your  Paper  upon  the  Cloth,  they 
will  both  together  appear  flag¬ 
ging,  and  unftrained  •  but  af- 
ioon  as  they  are  dry,  all  will 


be  fmooth,  as  either  of  them 
was  at  fir  ft. 

Let  them  ftand  fo  in  a  dry 
warm  Place  for  a  Day  or  two, 
and  then  you  may  varnijh  your 
Print  as  before  direfled,  with 
Glue  made  of  Jcthyorolla ,  and 
then  with  the  white  Varnifh. 

With  this  Varnifh  you  may 
mix  up  any  Colour,  that  has 
been  ground  dry  ,  with  a 
Marble,  and  paint  it  upon  any 
Figure  you  have  drawn,  or 
upon  any  Print  you  have  pafted 
upon  your  Work  •  but  the  var- 
nifhed  Colours  fhould  be  chief¬ 
ly  put  upon  the  fhady. 

Varnish  made  with  Seed 
Lacca. 

Take  a  Pint  of  ftrong  Spirit 
of  Wine,  put  into  a  Glafs  Vel- 
Iel,  and  put  to  it  three  Ounces 
of  Seed  Laccciy  and  let  them 
ftand  together  for  two  Days, 
ftiaking  them  often,  then  pafs 
it  through  a  Jelly  Bag,  or  a 
Flannel  Bag,  made  like  what 
is  called  Hypocrates's  Sleeve, 
letting  the  Liquor  drop  into  a 
well  glaz  d  Veffel,  and  giving 
the  Gums  a  Squeeze  every  now 
and  then  •  when  the  Varnifh  is 
silmoft  out  of  the  Bag,  add 
more,  and  prefs  it  gently  till 
all  is  {trained,  and  the  Dregs 
remain  dry. 

Be  fure  you  do  not  throw  the 
Dregs  into  the  Fire,  for  they 
wiU  endanger  fetting  theHoufe 
on  Fire. 

I  'ur  theVarnifh  up  in  a  Bottle, 
and  keep  it  clofe  ftopt,  fet¬ 
ting  it  by,  till  all  the  thick  Parts 
are  ft  ttjed  to  thcBotroivi,  which 
they  will  do  in  three  or  four 
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Days,  then  pour  off  the  clear 
into  a  frelh  Bottle,  and  it  will 
be  fit  for  Ufe. 

As  for  V  arnifh  made  of  Shell- 
lacca ,  it  is  no*-  of  any  great 
Service,  tho’  fo  often  recom¬ 
mended,  for  it  will  not  bear 
the  Polilh. 

When  you  lay  on  your  Var- 
nifhes,  take  the  following  Me¬ 
thod. 

1.  If  you  varnifh  Wood,  let 
your  Wood  be  very  fimooth, 
clofe  grain’d,  free  from  Greafe, 
and  rubb’d  with  Rulhes. 

2.  Lay  on  your  Colours  as 
fmooth  as  poffible,  and  if  the 
Varnifh  has  any  Blifters  in  it, 
take  them  off  by  a  Polilh  with 
Ru  flies. 

3.  While  you  are  varnifhing, 
keep  yourWork  warm,  but  not 
too  hot. 

4.  In  laying  on  your  Varnifh, 
begin  in  the  Middle,  and  ftroke 
the  Brufh  to  the  Outfide,  then 
to  another  extreme  Part,  and 
fo  on  till  all  be  covered  ^  for  if 
you  begin  at  the  Edges,  the 
Brufh  will  leave  Blots  there, 
and  make  the  Work  unequal. 

5.  In  fine  Works  ufe  the  fineft 
Tripoli  in  polifhing  :  do  not 
polifh  it  at  one  Time  only  5 
but  after  the  firft  Time,  let  it 
dry  for  two  or  three  Days,  and 
polifh  it  again  for  the  lilt 
Time. 

6 •  In  the  firft  polifhing  you 
muft  ufe  a  good  deal  ot  Tri¬ 
poli  $  but  in  the  next  a  very 
little  will  ferve  $  when  you 
have  done,  wafh  off  your  Tri¬ 
poli  with  a  Spunge  and  W ater  $ 
dry  the  Varnifh  with  a  dry  Lin- 
nen  Rag,  and  clear  the  Work, 
if  a  white  Ground,  with  Oil 


and  Whiting  5  or  if  Mack,  with 
Oil  and  Lamp -Black.. 

An  Ufeful  Varnish. 

Take  drying  LinfeedOil,  fet 
it  on  the  Fire,  and  diflblve  in 
it  iome  good  Rofin,  or  (which 
is  better,  but  dearer)  Gum* 
lacca  j  let  the  Quantity  be  iuch 
as  may  make  the  Oil  thick  as 
a  Balfam.  W  hen  the  Rofin  or 
Gum  is  diffolved,  you  may 
either  work  it  off  it  felf,  or  add 
to  it  fome  Colour,  as  Verdi- 
greafe,  for  a  greeny  or  Amber, 
tor  an  Hair  Colour  ;  or  Indico 
and  White,  for  a  light  Blue. 

This  will  fecure  Timber- 
work  done  over  with  it,  equal 
to  painting  with  Colours  in 
Oil,  and  is  much  more  eafy  to 
obtain  $  for  Linfeed  Oil  and 
Rofin  are  more  eafily  melted 
together,  by  boiling,  than  Co¬ 
lours  can  any  ways  be  ground  $ 
and  being  of  the  Confidence  of 
a  Balfam,  works  very  readily 
with  a  Brufh,  and  of  it  felf, 
without  the  Addition  of  Co¬ 
lours  $  bears  a  Body  fufficient 
to  fecure  all  manner  of  Timber 
Work,  equal  to  moft  Oil  Co¬ 
lours. 

In  the  working  of  it,  there’s 
no  great  Skill  required,  if  you 
can  but  ufe  a  Painter’s  Brufh  3 
only  let  the  Matter  you  lay  it 
on,  be  thoroughly  drenched, 
that  the  Outfide  may  be  glaz’d 
with  it  :  And  if  you  defire  a 
Colour  on  the  Outfide,  you  need 
only  grind  a  Colour  with  the 
laft  Varnifh  you  lay  on. 
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‘fo  frefierve  bright  Iron-work 
from  Rujiy  and  other  Inju¬ 
ries  of  a  corroding  Air ,  by 
an  oily  Varnifh . 

Take  good  Venetian ,  or  for 
want  of  that  the  beft  and  clear¬ 
ed:  common  Turpentine,  dil- 
folve  it  in  Oil  of  Turpentine, 
and  add  to  it  lome  Linked  Oil, 
made  clear  by  long  Handing  in 
the  hot  Sun  (for  lome  ufes  the 
common  drying  Linleed  Oil 
may  icrve;  )  mix  them  well  to¬ 
gether,  and  with  this  Mixture 
varnifh  over  any  Sort  of  bright 
Iron -work  whatfoever. 

It  is  a  certain  Preierver  of 
all  fuch  Iron-work  from  Ruft, 
let  it  be  what  it  will,  provided 
it  be  fuch  as  is  not  brought  in¬ 
to  common  Ufe,  for  much 
handling  will  wear  it  off,  and 
Heat  will  diffolve  it  •  but  for 
all  fuch  bright  Iron-work  that 
is  ufed  about  either  Carpenters 
or  Joiners  Work,  that  require 
not  much  handling  $  as  alfo 
Arms,  £§c.  that  hang  up  for 
State,  rather  than  prelent  Ufe, 
it  is  an  infallible  Prefervative. 

When  you  ufe  this  oily- Var- 
nifh,  ’tis  beft  to  warm  it,  and 
then  with  a  Brufh  lay  it  on  as 
thin  as  poffible  •  thiq  is  beft  for 
Arms  5  but  for  other  Iron¬ 
work,  it  may  be  laid  on  cold  • 
in  four  or  five  Days  after  it  has 
been  kid  on,  it  will  be  tho¬ 
roughly  dry. 

Note,  That  fuch  Arms  as 
have  been  done  over  with  it, 
may  when  they  come  into  ufe 
be  cleanled  from  it  again,  by 
being  warmed  hot  before  a  Fire  : 
for  Heat  will  diffolve  it,  but 
VOL.  II. 
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Water  will  do  it  no  Hurt. 

VASES  [in  Arc  hi  teliure'] 
are  certain  Ornaments  placed  on 
Cornices,  Socles  or  Pedeftals  $ 
reprefenting  the  Veffels  of  the 
Ancients  ;  particularly  thofe 
ufed  in  Sacrifices,  as  Incenfe 
Pots,  Flower-Pots  ;  all  which 
are  occafionally  enrich'd  with 
Rajfo  Relievo  s. 

They  are  iffu.illy  placed 
there  to  crown  or  finilh  Fa¬ 
cades,  or  Frontifpieces. 

Vitruvius  fpeaks  of  a  Sort  of 
Theatrical  Vafes  made  of  Brais, 
or  earthen  Ware,  which  were 
difpofed  in  private  Places,  un¬ 
der  the  Steps  and  Seats  of  the 
Theatres,  to  aid  and  increafe 
the  Reflection  and  Relonance 
of  the  ACtors  Voices,  ££/:. 

It  is  faid  there  are  of  thefe 
Sort  of  Vafes  in  the  Cathedral 
Church  of  Milan . 

VASE  is  particularly  ufed 
in  Architecture,  to  fignify  the 
Body  of  the  Corinthian  and 
Compofite  Capital,  and  is  cal¬ 
led  the  Tambour  or  Drum, 
and  fome times  the  Campana. 

VAULT  [in  Architecture] 
is  a  Piece  of  Mafonry-Arch 
without  Side,  and  fupported  in 
the  Air  by  the  Artificial  plac¬ 
ing  of  the  Stone  which  forms  it, 
its  principal  Ufe  being  for  a  Co¬ 
ver  or  Shelter,  or  it  is  an  arch’d 
Roof,  fo  contriv’d,  as  that  the 
levcral  Vouffoirs  or  Vault- 
Stones,  of  which  it  confifts,  do, 
by  their  Difpofition  fuftaineach 
other.  Vaults  are  to  be  pre¬ 
ferred  on  many  Qccafions  to  Sof¬ 
fits  or  flat  Ci clings,  as  they  give 
a  greater  Rife  and  Elevation, 
and  bsfides  arc  more  firm  and 
durable. 

C  e 


Salmafi 


V  A 


V  A 


Salmafius  obferves,  that  the 
Ancients  had  only  three  kinds 
of  Vaults.  The  fill  was  the 
Fornix  made  Cradle  wife  $  the 
fecond,  a  leftudo ,  i.  e.  L'ortoife- 
wife,  which  the  French  call 
Cul  de  Four  or  Oven-wife  $  and 
the  third,  Concha ,  or  Trumpet- 
wife. 

But  the  Moderns  have  fub- 
divided  thefe  three  Sorts  into 
many  more,  to  which  they  have 
given  different  Names,  accord¬ 
ing  to  their-Tigures  and  Ufes, 
fome  of  them  are  circular  and 
others  eliptical. 

Again,  the  Sweeps  of  fome 
are  larger,  others  lefs  Portions 
of  a  Spnere.  All  fuch  as  are 
above  Hemifpheres  are  called 
High  or  furmomted  Vaults  $ 
and  all  that  are  lefs  than  H^- 
mifpheres,  are  called  Lo'iv  or 
furbafed  Vaults ,  or  Tejludines. 

In  fome  Vaults  the  Height 
is  greater  than  the  Diameter ; 
in  others,  it  is  lefs  :  others  a- 
gain  are  quite  flat,  and  only 
made  with  Haunfes,  others  like 
Ovens,  or  in  the  Form  of  a 
Cul  de  Four ,  £5V.  and  others 
growing  wider  as  they  lengthen, 
like  a  Trumpet. 

There  are  alfo  Got  hick  Vaults, 
with  Ogives ,  S$c. 

Of  Vaults  fome  again  are 
Jingle ,  others  double ,  crofs,  dia¬ 
gonal ,  horizontal ,  afe ending, 
defeending ,  angular ,  oblique , 
fen  dent,  &c. 

Mafter  Vaults  are  thofe  that 
cover  the  principal  Parts  of 
Buildings,  in  contradiftm&ion 
10  the  upper  or  fubordinare 
Vaults,  which  only  cover  fome 
lirtle  Part,  as  a  Paflagc  or  Gate, 


A  double  V uult  is  one  that 
is  built  over  another  ,  to 
make  the  outer  Decoration 
range  with  the  inner,  or  to 
make  the  Beauty  and  Decora¬ 
tion  of  the  Infide,  confident  with 
that  of  the  Outfide,  leaves  a 
Space  between  the  Concavity 
of  the  one,  and  the  Concavity 
of  the  other.  Inftances  of  which, 
we  have  in  the  Dome  at  St. 
Feter's  at  Rome,  St.  Raul's 
in  London,  and  in  that  of  the 
Invalids  at  Faris. 

Vaults,  with  Compartments, 
are  fuch  whofe  Sweep,  or  inner 
Face  is  enrich’d'  with  Pannels 
of  Sculpture,  feparated  by  Plat¬ 
bands.  Thefe  Compartments, 
which  are  of  different  Figures, 
according  to  the  Vaults,  and 
ufually  gilt  on  a  white  Ground, 
are  made  with  Stone  or  Brick- 
walls  •  as  in  the  Church  of  St. 
Feter  at  Rome ,  or  with  Plaifter 
on  Timber  Vaults. 

theory  of  Vaults . 

A  Semi-circular  Arch  or 
Vault,  ftandmg  on  two  Pie- 
droits,  or  Imports,  and  all  the 
Stones  that  compofe  them,  be¬ 
ing  cut,  and  placed  in  fuch 
Manner,  as  that  their  Joints  or 
Beds  being  prolonged,  do  all 
meet  in  the  Centre  of  the 
Vault  •  it  is  evident,  that  all 
the  Stones  mull  be  in  the  Form 
of  Wedges,  i.  e.  muft  be  wider 
and  bigger  at  Top,  by  virtue 
of  which  they  fuftain  each  o- 
ther,  and  mutually  oppofe  the 
Effort  of  their  Weight,  which 
determines  them  to  tall. 

The  Stone  in  the  middle  of 
the  Vaults,  which  ftands  per¬ 
pendicular 
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pendicular  to  the  Horizon,  and 
is  called  the  Key  of  the  Vault, 
is  fuflained  one  each  Side  by 
two  contiguous  Stones,  juft  as 
by  two  inclin’d  Planes  ;  and 
confequently  the  Effort  it  makes 
to  fall,  is  not  equal  to  its 
Weight. 

But  ftill  that  Effort  is  the 
greater,  as  the  inclin’d  Planes 
are  lefs  inclin’d  5  fo  that  if  they 
were  infinitely  little  inclin’d, 
i-  e.  if  they  were  perpendicu¬ 
lar  to  the  Horizon,  as  well  as 
the  Key,  it  will  tend  to  fall 
with  its  whole  Weight,  and 
would  adlually  fall,  bur  for  the 
Mortar. 

The  fecond  Stone,  which  is 
on  the  right  or  left  of  the  Key- 
Stone ,  is  fuflained  by  a  third, 
which  by  virtue  of  the  Figure 
of  the  Vault,  is  neceffarily 
more  inclined  to  the  fecond, 
than  the  fecond  is  to  the  firfl  • 
and  confequently  the  fecond,  in 
the  Effort  it  makes  to  fall,  cni' 
ploys  a  lefs  Part  of  its  Weight 
than  the  firfl. 

For  the  fame  Reafon,  all  the 
Stones  from  the  Key-Stone  , 
employ  flill  a  lefs  and  lefs  Part 
of  their  Weight  to  the  laft; 
which  refling  on  a  horizontal 
Plane,  employs  no  Part  of  its 
Weight  ;  or  which  is  the  fame 
Thing,  makes  no  Effort  at  all, 
as  being  intirely  fupperted  by 
the  Import. 

Now  in  Vaults ,  a  great  Point 
to  be  aimed  at,  is,  that  all  the 
I'ouffoirs  or  Stones  make  an 
equal  Effort  towards  filling  : 
To  effect  this,  it  is  vifible,  that 
as  fuch  (reckoning  from  the 
Key  to  the  Import,)  employ  ftill 
a  lefs  and  1  eft  Part  of  ns  whole 
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Weight  ;  the  firfl,  for  Inftance 
only  employing  one  half,  the 
fecond,  one  third,  the  third 
one  fourth,  &c.  There  is  no 
other  way  of  making  thofe  dif¬ 
ferent  Parts  equal,  but  by  a 
proportionable  Augmentation 
of  the  whole,  i.  e.  the  fecond 
Stone  muft  be  heavier  than 
the  firfl,  the  third  than  the  fe¬ 
cond,  &c.  to  the  laft  ;  which 
fhould  be  infinitely  heavier. 

M.  de  la  Hire  demonflrates 
what  that  Proportion  is, in  which 
the  Weights  of  the  Stones  of  a 
Semi-circular  Arch  muft  be  in- 
creafed  to  be  in  Equilibria,  or 
to  tend  with  equal  Forces  to 
fall,  which  is  the  firmefl  Dif- 
pofition  a  Vault  can  have. 

The  Archite£ls  before  him 
had  no  certain  Rule  to  condu£l 
themfelves  by,  but  did  all  at 
Random.  Reckoning  the  De¬ 
grees  of  the  Quadrant  of  a 
Circle,  from  the  Key-ftone  to 
the  Import,  the  Extremity  of 
each  Stone  will  take  up  fo 
much  the  greater  Arch,  as  it  is 
farther  from  the  Key. 

M.  de  la  Hire's  Rule  is  to 
augment  the  Weight  of  each 
Stone  above  tha?  of  the  Key- 
ftone,  as  much  as  the  Tangent 
of  the  Arch  of  half  the  Key. 

Now  the  Tangent  of  the  laft 
Stone  of  Neceffity  becomes  in¬ 
finite,  and  of  confequence  its 
Weight  fhould  be  fo  too  ;  but 
as  Infinity  has  no  Place  in  Prac¬ 
tices,  the  Rule  amounts  to  this* 
that  the  lalt  Stones  be  loaded 
as  much  as  poflible,  that  they 
may  the  better  refill  the  Effort 
which  the  Vault  makes  to  fe- 
parate  them  ;  which  is  call’d 
the  Shoot  or  Drift  of  the  Vault* 
C  c  a  Mr. 


V  E 


Mr.  ‘Parent  has  fince  deter¬ 
mined  the  Curve  or  Figure, 
which  the  Extrados  or  Outfide 
of  a  Vault,  whofe  Intrados  or 
Infide  is  fpherical,  mud  have 
that  all  the  Stones  may  be  in 
Equilibrio.  See  Bridges. 

The  Key  of  a  Vault  is  a 
Stone  or  Brick  in  the  middle 
of  the  Vault,  in  Form  of  a 
truncated  Cone  $  which  ferves 
to  bind  or  fallen  all  the  reft. 

The  Reins  of  a  Vault,  or  the 
filling  up  are  the  Sides  which 
fullain  it. 

The  Pendentive  of  a  Vault 
Is  the  Part  fufpended  between 
the  Arches  or  Ogives. 

The  Import  of  a  Vault  is  the 
Stone  on  which  the  firft  Vouf- 
foir  or  Stone  of  the  Vault  is 
laid. 

VELOCITY  [in  Meehan - 
icks~\  i.  c.  Swiftnels,  is  that  Af- 
fe£lion  of  Motion,  whereby  a 
Moveable  is  difpofed  to  run 
over  a  certain  Space  in  a  cer¬ 
tain  Time. 

Thegreatell  Velocity  where¬ 
with  a  Ball  can  defeend,  by 
virtue  of  its  fpecifick  Weight, 
in  a  refifting  Medium,  is  that 
which  the  fame  Ball  would 
acquire  by  falling  in  an  unrefift- 
ing  Medium  thro’  a  Space, 
wliich  is  to  be  four  Thirds  of  its 
Diameter,  as  the  Denfity  of  the 
Ball  to  the  Denfity  ofthe  Fluid. 
Huygens ,  Leibnitz ,  Bernouli , 
and  other  foreign  Mathemati¬ 
cians,  hold,  that  the  Momenta , 
or  Forces  of  falling  Bodies,  at 
the  End  of  their  Falls,  are  as 
the  Squares  of  their  Velocities 
into  the  Quantities  of  Matter. 
On  the  contrary,  the  EngliJJo 
Mathematicians  maintain  them 
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to  be  as  the  Velocities  them- 
felves  into  the  Quantities  of 
Matter.  Velocity  is  conceived 
to  be  either  abfolute  or  rela¬ 
tive  :  The  Velocity  which  has 
been  already  confidered  is 
fimple  or  abiolute,  in  refpe£l 
to  a  certain  Space,  mov’d  in 
a  certain  Time. 

Relative  or  refpe&ive  Velo¬ 
city,  is  that  wherewith  two 
dillant  Bodies  approach  each 
other,  and  come  to  meet  in  a 
longer  or  lefs  Time  5  whether 
only  one  of  them  moves  to¬ 
wards  the  other  at  reft,  or 
whether  they  both  move  •  which 
may  happen  two  ways,  either 
by  two  Bodies  mutually  ap¬ 
proaching  each  other  in  the 
fame  right  Line,  or  by  two 
Bodies  moving  the  lame  Way 
in  the  fame  Line,  only  the 
foremoft  flower  than  the  other  5 
for  by  this  means  this  will  over¬ 
take  that,  and  as  they  come  to 
meet  in  a  greater  or  lels  Time, 
the  relative  Velocity  is  greater 
or  lefs. 

Thus  if  two  Bodies  come 
nearer  each  other  by  two  Feet, 
in  one  fecond  of  Time  3  their 
relpeflive  Velocity  is  double 
that  of  two  others,  which  only 
approach  one  Foot  in  the  fame 
Time. 

VENEERING?  is  a  Sort 
VANEERING5  of  Marque¬ 
try,  or  inlaid  Work,  whereby 
feveral  thin  Slices,  or  Leaves  of 
fine  Woods  of  different  Kinds, 
are  applied  and  faftened  on  a 
Ground  of  fome  common 
Wood. 

There  are  two  kinds  of  in¬ 
laying  •  the  one  which  is  the 
more  ordinary,  goes  no  farther 

than 
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than  the  making  Compartments 
of  different  Woods  $  the  other 
requires  a  great  deal  more  Art, 
and  reprefent$  Flowers,  Birds, 
and  the  like. 

The  firft  kind  is  what  we 
properly  call  Veneering,  the 
latter  is  defcribed  under  the 
Article  Marquetry. 

The  Wood  intended  for  Ve¬ 
neering  is  firft  fa  wed  out  into  thin 
Slices  or  Leaves,  about  a  Line 
thick  5  in  order  to  law  them, 
the  Blocks  or  Planks  are  pla¬ 
ced  upright,  in  a  kind  of  Saw¬ 
ing  Prefs. 

Thele  Slices  are  afterwards 
cut  into  narrow  Slips,  andfafhi- 
oned  divers  ways,  according  to 
the  Defign  propofed  :  After 
this  the  Joints  are  carefully  ad- 
jufted,  and  the  Pieces  brought 
down  to  their  proper  Thick- 
nefs,  with  feveral  Plans  for 
that  Purpofe  5  then  they  are 
glued  down  on  a  Ground  or 
Block  of  dry  Wood,  with  good 
ftrong  Englijh  Glue. 

The  Pieces  being  thus  joint¬ 
ed  and  glued,  the  Work,  if 
{mail,  is  put  into  a  Prefs  ;  if 
large,  it  is  laid  on  a  Bench 
covered  with  a  Board,  and 
prefs ’d  down  with  Poles  or 
Pieces  of  Wood,  one  End  of 
which  reaches  to  the  Cieling  of 
the  Room,  and  the  other  bears 
on  the  Board. 

When  the  Glue  is  thorough¬ 
ly  dry,  they  take  it  out  of  the 
Prefs  and  finifh  it  5  firft  with 
little  Planes,  afterwards  with 
divers  Scrapers  5  fome  of  which 
refemble  Rafps  which  take  off 
the  Dents,  £$c.  left  by  the 
Planes. 

When  the  Work  has  been 


fufficiently  feraped,  it  is  poli/h- 
ed  with  the  Skin  of  a  Sea-dog, 
Wax  and  a  Bruih,  and  a  Po- 
lilhcr  of  Shave-grals  ^  which  is 
the  laft  Operation. 

VENTIDUCTS  [in  Build¬ 
ing]  ar  Spiracles  or  fubterrane- 
ous  Places,  where  frefh  cool 
Winds  being  kept,  are  made  to 
communicate,  by  means  of 
Dufts,  Funnels,  or  Vaults,  with 
the  Chambers  or  other  Apart¬ 
ments  of  an  Houfe,  to  cool 
them  infultry  Weather.  Thefe 
are  called  by  the  Italians ,  Ven - 
tidetti ,  and  by  the  French , 
Frifons  des  Vents ,  and  Falais 
d'Eole. 

VERDEGREASE  is  the 
be  ft  and  molt  ufeful  green  of 
all  others  5  this  Colour  is  made 
out  of  Copper,  being  no  other 
than  the  Ruft  of  that  Metal, 
promoted  by  the  Fumes  offuur 
Wine,  and  the  Rape  of  Grapes  ; 
the  Procefs  of  which,  as  it  is 
perform’d  at  Montpelier ,  in 
France  [where  the  beft  is  faid 
to  be  made,)  as  may  be  feen  in 
Mr.  Rays  Travels,  fag.  454. 
It  is  a  delicate  Green  inclining 
to  a  bluifh  ;  but  with  a  little 
Pink-yellow,  makes  the  deli- 
cateft  Grafs* green  in  the  World, 
It  is  a  Colour  that  will  grind 
very  fine  $  but  not  without 
fome  Pains  5  and  when  ground 
fine,  it  lies  with  a  good  Body, 
and  works  well. 

They  have  at  the  Colour- 
fhops  a  Sort  of  it,  that  they  call 
diftill’d  Verdegreafe,  being 
that  which  is  perfeftly  puri¬ 
fied  from  Drofs  and  Filth,  of 
good’Ufe  in  fine  Work,  but  too 
dear  for  common  Painting. 

Cc  3 
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Green  VERDITER  is  a 
fandy  Colour,  and  docs  not  bear 
a  good  Body,  and  isfeldom  ufed 
but  in  Landskip,  where  Vari¬ 
ety  is  required.  It  ihould  be 
wa/hed  before  ufed.  See  wafh- 
ing  of  Colours . 

Blue  VERDITER  is  fome- 
thing  iandy,  of  no  very  good 
Colour,  of  it  felf,  nor  no  good 
Body,  being  apt  to  turn  grecn- 
lfh  $  but  being  mix’d  with  yel¬ 
low,  makes  a  good  green.  It 
ought  to  be  wa/hed  before 
ufed.  See  wafhing  of  Colours . 

VERMILION  is  the  molt 
delicate  of  all  light  Reds,  be¬ 
ing  of  it  felf  a  perfect  Scarlet 
Colour  5  it  is  made  artificially 
out  of  Quick-filver  and  Brim- 
Hone,  in  the  manner  follow¬ 
ing. 

Take  fix  Ounces  of  Brim- 
Hone,  and  melt  it  in  an  Iron 
Ladle,  then  put  two  Pound  of 
Quick-filver  into  a  /hammy 
Leather,  or  double  Linnen 
Cloth,  and  fqueeze  it  out  into 
the  melted  Brimflone,  fiirring 
them,  in  the  mean  Time,  with 
a  wooden  Spatula  till  they  are 
well  unfed  ;  and  when  they 
are  cold,  beat  the  Mafs  into  a 
Powder,  and  fublime  it  in  a 
Glafs-veflTel,  with  a  firong  Fire, 
and  it  will  rile  into  that  Red 
Subftance,  which  is  called  ar¬ 
tificial  Cinnabar  or|  Vermilion. 
The  whole  Procefs  may  befeen 
more  at  large  in  Lemerys  Chy- 
miftry. 

This  Colour  is  of  a  delicate 
fine  Body,  and  if  Pains  be  be¬ 
llowed  on  it,  it  will  grind  as 
fine  as  the  Oil  jt  felf,  and  then 
it  makes  a  moft  excellent  Co¬ 
lour  :  But  if  it  be  not  ground 


very  fine,  the  Glory  of  it  will 
not  appear  ;  for  it  will  look 
dull,  and  work  coarfe;  but  if 
.it  be  ground  very  fine,  no  Co¬ 
lour  in  the  World  looks  better 
or  works  fmoother,  nor  bears  a 
better  Body  than  Vermilion 
does,  nor  goes  farther. 

VERTEX  the  Top  of  any 
Thing,  as  the  Vertex  of  a  Cone, 
Pyramid,  Conick  Seftion, 

VERTEX  [of  a  Gla/s  in 
Opticks]  is  the  fame  with  the 
Pole  of  the  Glafs. 

VESTIBLE  [in  Architec¬ 
ture ]  a  kind  of  Entrance  into 
large  Buildings  5  being  an  open 
Place  before  the  Hall,1  or  at  the 
Bottom  of  the  Stair-Cale. 

VESTIBLES  only  intended 
for  Magnificence,  are  ufually 
between  the  Court  and  the  Gar¬ 
den  :  Thefe  are  fometimes 
i.  e.  have  their  oppo- 
iite  Sides  equally  enrich’d  with 
Arches  3  and  fometimes  their 
Plan  is  not  contained  under  four 
equal  Lines,  or  a  circular  one, 
but  firms  feveral  Van  Corps , 
and  Rear  Corps ,  furni/hed  with 
Pilaflets,  55 >c. 

The  Romans  had  Places  cal¬ 
led  Veliibles,  at  the  Entrance 
of  their  Houles,  for  the  Shelter 
of  thofe  Perform  who  were  ob¬ 
liged  to  Hand  at  the  Door.  And 
we  have  nowVeltibles  of  the  like 
Kind  in  many  old  Churches, 
Houfes,  called  Rorches. 

Mart  in  ins  derives  the  Word 
from  Vcftoe  flabulum ,  by  reafon 
that  the  Fore-part  of  theHoufe 
was  dedicated  to  Vefta,  and  o- 
thers  fay,  becaufe  it  was  ufual 
for  People  to  Hop  in  the  Vel- 
tible  before  they  went  in  Doors. 
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‘ Daviler  derives  it  from  Vef- 
tiSy  a  Garment ,  and  ambu - 
larey  to  walk,  becaufe  the  Vef- 
tible  in  the  modern  Houfes  be¬ 
ing  an  open  Place  at  the  Bot¬ 
tom  of  a  large  Stair-cafe,  ferv- 
ing  as  a  Thorough- fare  to  the 
feveral  Parts  of  the  houfe  ; 
here  they  firft  let  fall  their 
Trains  in  Vifits  of  Ceremony. 

Veftible  is  alio  fometimes 
ufed  to  fignify  a  little  kind  of 
Antichamber  before  the  En¬ 
trance  of  an  ordinary  Apart¬ 
ment. 

VIBRATION  [in  Meehan- 
icks ]  is  a  regular,  reciprocal 
Motion  of  a  Body,  e.  gr .  of  a 
Pendulum;  which  being  fuf- 
pended  at  Freedom,  fwings  or 
vibrates  firft:  this  Way,  and  then 
that. 

For  the  Bob  being  raifed, 
falls  again  by  its  Gravity,  and 
with  the  Velocity  thus  acquir’d, 
rifes  to  the  fame  Height  on  the 
other  Side  ;  from  whence  its 
Gravity  makes  it  fall  again; 
and  thus  its  Vibrations  are  con¬ 
tinued. 

Mechanical  Authors,  inftead 
of  Vibration,  frequently  ufe  the 
Term  O [dilation. 

The  Vibrations  of  the  fame 
Pendulum  are  all  Ifochronal, 
i .  e.  they  are  performed  in 
equal  Time,  at  lead  in  the 
fame  Climate  ;  for  towards  the 
Equator  they  are  foniewhat 
flower. 

A  Pendulum  three  Foot 
three  Inches,  and  two  Tenths 
of  an  Inch,  according  to  Huy - 
genSy  or  39.25  Inches,  accord¬ 
ing  to  Sir  John  Moor  and  Lord 
Srountker,  vibrates  Seconds, 
or  makes  2600  Vibrations  in  an 
Hour. 


The  Vibrations  of  a  longer 
Pendulum  take  up  more  Time 
than  thofe  of  a  ihorter  one,  in 
a  fub-duple  Ratio  of  the 
Lengths. 

Thus  a  Pendulum  three  Foot 
long,  will  make  10  Vibrations, 
while  another  nine  Inches  long, 
makes  20  :  for  10  is  the  half 
of  20,  and  three  Feet,  or  3^ 
Inches,  are  the  Square  of  fix 
Inches,  which  is  the  double  of 
three,  whofe  Square  is  nine  : 
So  that  10  is  to  20  in  a  fub- 
duple  Ratio  of  3 6  to  9. 

The  fame  is  meant,  when  we 
fay,  that  the  Number  of  Vibra - 
tiops  of  ‘Pendulums  in  a  given 
Time,  is  in  a  reciprocal  Ratio 
of  their  Lengths. 

VIBRATION  is  the  circu¬ 
lar  Motion  of  a  Body,  as  B  or  C 
fwingingj  on  a  Line,  &c.  faft- 
ened  at  A  as  a  Center,  which 
Point  A  is  called  the  Center  of 
Motion,  and  by  fome,  the  Cen¬ 
ter  of  reciprocal  Motion  ;  the 
Point  D  is  called  the  Point  of 
Reft,  and  a  Line  A  B  is  called 
the  Pendulum, 
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A  is  called  the  Center  of  re¬ 
ciprocal  Motion,  becaufe  when 
the  Pendulum  A  D  is  moved 
from  the  Point  of  Reft  D  to  C, 
it  moves  about  that  Point  A  to 
return  to  D,  firft  on  the  one 
Side,  and  then  on  the  other, 
until  by  its  own  Gravity,  it 
C  c  4  ceafes 


eeafes  its  Motion,  and  remains 
in  D  the  Point  of  Reft  :  where¬ 
fore  ’tis  called  the  Center  of  re¬ 
ciprocal  Motion. 

Vibration  is  either  fimple  or 
compound  $  that  is  firapk,  when 
the  Pendulum  has movedfrom  B 
to  C,  and  compound  when  it  has 
returned  back  again  from  C  to 

b,  ek. 

‘Pendulums  of  equal  Lengths 
and  Weights,  perform  their 
Vibrations  very  near  in  the  fame 
Time  •  but  Pendulums  of  dif¬ 
ferent  Lengths  will  vibrate  un¬ 
equally,  becaufe  a  longer  Pen¬ 
dulum  muft  remove  more  Air 
an  its  Swing  or  Vibration  than 
a  fhorter. 

It  has  been  found  by  feveral 
Experiments,  that  the  Length 
of  two  unequal  Pendulums  are 
reciprocally  proportionable  to 
the  Squares  of  the  Numbers  of 
their  Vibrations  ^  that  is  the 
Length  of  the  firft  Pendulum  : 
is  to  that  of  the  fecond  :  :  as 
the  Square  of  the  Numbers  of 
the  Vibrations  of  the  fecond  : 
in  a  given  Time  :  is  to  the 
Square  of  the  Numbers  of  the 
Vibrations  of  the  firft  in  the 
fame  Time. 

Mr  .Henry  Philips  in  his  Ad¬ 
vancement  of  the  Art  of  Na¬ 
vigation,  affirms,  That  if  a 
Pendulum  be  made  =  38  In¬ 
ches  and  a  half  from  A  the 
Center  of  Motion,  to  C  the 
Center  ot  Gravity  of  a  Bullet, 
£Sc.  every  Vibration  of  fuch  a 
Pendulum  will  ber=one  Second 
or  both  Parts  of  a  Minute  of 
Time  :  that  is  every  Time  that 
the  Body  C  or  I)  paffes  by  the 
Point  of  Reft  B,  either  from 
B  to  C,  and  back  again  to  B, 


or  by  the  Point  ofReft  B,  either 
from  B  to  C,  and  back  again 
to  B,  or  from  B  to  F,  and  back 
again  to  B,  will  be  =  one  Se¬ 
cond  ot  Time,  and  conlequent- 
ly  its  Motion  from  C  to  B,  or 
from  B  to  F,  £5 *c.  muft  be  ~ 
half  a  Second  of  Time. 

A 

A 


Here  it  is  to  be  obferved, 
that  it  is  no  Matter  what  Swing 
or  Diftance  from  the  Point  of 
Reft  you  firft  give  it  3  for  a 
Body  will  vibrate  in  the  fame 
Time  from  C  to  F,  as  from  D 
tp  E. 

Therefore  if  feveral  Pendu¬ 
lums  of  equal  Lengths  and 
Weights  were  fet  going  toge¬ 
ther  at  the  fame  Time,  with 
Difference,  at  firft  they  would 
be  all  in  perpendicular  Pofition, 
as  A  B  at  the  fame  Time. 

For  tho’  the  Body  C,  being 
raifed  higher  from  B  than  the 
Body  D,  will  vibrate  with  great- 
or  Velocity  than  the  Body  D, 
which  is  raifed  but  half  the 
Height  of  C.  Yet  if  both  Sides 
are  fet  going  at  the  fame  Time, 
they  will  pafs  by  the  Point  of 
Reft  at  the  fame  Time,  their 
Velocity  being  proportionable 
to  the  Spaces  through  which 
they  pafsr 
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This  is  plain  3  for  as  the  Bo¬ 
dy  D  vibrates  but  to  E,  which 
is  but  half  the  Arch  C  F,  thro’ 
which  the  Body  C  vibrates  at 
the  fame  Time  .*  therefore  the 
Body  D  requires  but  half  the 
Velocity  of  the  Body  C,  &c. 

VICE  [in  Smithery,  &c.]  is 
a  Machine  or  Inftrument  ferv- 
ing  to  hold  fall  the  Pieces  to  be 
filed,  bent,  riveted,  &c. 

The  Parts  of  the  Vice  are  the 
Plane,  which  is  its  uppermolt 
Part  3  the  Chaps  which  are  cut 
with  Ballard  Cut,  and  well 
tempered  3  the  Screw-pin,  cut 
with  a  fquare  ftrong  Worm  3 
the  Nut  or  Screw-box,  which 
has  a  fquare  Worm,  and  is 
braz’d  into  the  round  Box, 
the  Spring  which  throws  the 
Box  open,  and  the  Foot  on 
which  the  whole  is  mounted. 

VICE  [with  Glaziers]  a 
Machine  for  turning  or  drawing 
Lead  into  flat  Rods,with  Groves 
on  each  Side,  to  receive  the 
Edges  of  the  Glafs. 

VISION  [in  Opticks]  the 
Laws  of  Vifion  brought  under 
Mathematical  Demonftration, 
make  the  Subject  of  Opticks 
taken  in  the  greatelt  Latitude 
of  that  Word  :  for  among  the 
Writers  of  Mathematicks,  Op- 
ticks  is  moft  generally  taken  in 
a  more  rellrained  Signification 
for  the  Doctrine  of  direct  Vi¬ 
fion  3  Catoptricks  for  the  Doc¬ 
trine  of  refle£ted  Vifion  3  and 
Dioptricks  for  that  of  refracted 
Vifion. 

Direct  VISION?  is  that 

Simple  VISION  j  which  is 
performed  by  means  of  direct 
Rays  3  that;  is  of  Rays  palling 
directly,  or  in  right  Lines,  from 


the  radiating  Point  to  the  Eye. 

Reflefted  VISION  is  that 
which  is  performed  by  Rays  re¬ 
flected  from  Specula  or  Mir- 
rours. 

Refraaed  VISION  is  that 
which  is  performed  by  Means 
of  Rays  refraaed  or  turned  out 
of  their  W  ay,  by  paffing  thro* 
Mediums  of  different  Denfity, 
chiefly  thro’  Glaffes  and  Len- 
fes. 

VISUAL  RAYS  are  Lines 
of  Light  imagined  to  come  from 
the  ObjeCt  to  the  Eye. 

VISUAL  Point  [in  ‘Perspec¬ 
tive^  is  a  Point  in  the  horizon¬ 
tal  Line,  wherein  the  ocular 
Rays  unite.  Thus  a  Perfon 
who  Hands  in  a  llraight  long 
Gallery,  and  looking  forwards, 
the  Sides,  Floor  and  Cieling 
feem  to  meet,  and  touch  one 
another  in  a  Point  or  common 
Center. 

VIVO  [in  Architecture"]  the 
Shaft  or  Fuft  of  a  Column  3  it 
is  alfo  ufed  for  the  naked  of  a 
Column. 

UMBER  is  a  Colour  of 
great  Ufe  in  vulgar  Painting  • 
it  is  an  Earth  or  Mineral  dug 
out  of  a  certain  Ifland  in  the 
Mediteranean  Sea,  being  of  the 
Complexion  of  that  which  a- 
mong  us  is  called  a  Hair  Co¬ 
lour  3  it  grinds  very  fine,  and 
bears  the  beft  Body  of  any  ear¬ 
thy  Colour,  now  in  ufe,  and 
when  burnt,  becomes  the  moil 
natural  Shadow  for  Gold  of  ail 
others,  and  with  a  Mixture  of 
white,  it  refembles  the  Colour 
of  new  Oaken  Wainfcot  3  it 
dries  quickly  and  with  a  good 
Glols. 


Umber 


V  o 


Umber  if  it  be  intended  for 
the  Colour  of  a  Horfe,  or  a 
Shadow  for  Gold,  then  burning 
fits  it  for  that  Purpofe,  by  mak¬ 
ing  it  darker. 

It  mull  only  be  put  into  the 
naked  Fire  in  large  Lumps,  and 
not  taken  out  till  they  be  tho¬ 
roughly  red  hot,  or  you  may, 
if  you  pleafe  inclofe  it  in  a 
Crucible,  and  then  put  it  into 
the  Fire  till  it  be  red  hot,  and 
then  take  it  out,  and  when  cold 
lay  it  by  for  Ufe. 

UNDER  PINNING  [in 
Building ]  fignifies  the  bring¬ 
ing  it  up  with  Stone  under  the 
Groundfells.  Sometimes  it  is 
ufed  to  fignify  the  Work  it- 
felf  when  it  is  done. 

['The  ‘ Price  of  doing  it. ]  The 
Price  in  feveral  Parts  of  Suffer 


fuperficial  Foot,  and  i 
i  d.per  Foot. 

In  fome  Places,  ’tis  the  Cuf- 
tom  in  measuring  it,  to  take 
in  half  the  Shell  into  their 
Meafure. 

UNGULA  [in  Geometry']  is 
the  Section  of  a  Cylinder  cut 
off  by  a  Plane,  paffing  oblique¬ 
ly  through  the  Plane  of  the 
Bafe,  and  Part  of  the  Cylin¬ 
drical  Surface. 

V  GLUT  E  [in  Architecture  j 
is  a  Sort  of  Scroll  or  Spiral  Con¬ 
tortion  uied  in  the  Ionick  and 
compofire  Capitals,  of  which  it 
is  the  |  rincipal  Character,  and 
Ornament. 

It  is  by  fome  called  the 
Jlams-hom,  from  the  Refem* 
blance  of  the  Figure  thereto. 

Mod  Architects  are  of  the 
Opinion,  that  it  was  defigned 


onlyj  in 
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by  the  Ancients,  to  reprefent 
the  Bark  or  Rind  of  a  Tree 
laid  under  the  Abacus ,  and 
twilled  thin  at  each  Extreme 
where  it  is  at  Liberty  :  others 
fuppofe  it  to  be  a  Sort  of  a  Pil¬ 
low  or  Bolder  laid  between  the 
Abacus  and  Echinus ,  to  prevent 
the  latter  from  being  broke  by 
the  Weight  of  the  former,  and 
the  Entablature  over  it,  and  ac¬ 
cordingly  call  it  ‘Puhinus.  O- 
thers,  after  Vitruvius ,  fuppofe 
it  to  rcprelent  the  Curls  or 
Treffes  ot  a  Womans  Hair. 

There  are  alfo  eight  angular 
Volutes  in  the  Corinthian  Ca¬ 
pital,  accompanied  with  eight 
other  fmaller  ones,  called  He¬ 
lices. 

There  are  feveral  Diverfities 
in  the  Volute. 

In  fome  the  Lid  or  Edge  is 
in  the  fame  Line  or  Plane 
throughout  all  the  Circumvo¬ 
lutions  :  fuch  are  the  antique 
Ionick  Volutes,  and  tliofe  of 
Vignola . 

In  others,  the  Spires  or  Cir¬ 
cumvolutions  fall  back,  and  in 
others  they  project  or  llandour. 

Again,  in  fome,  the  Circum¬ 
volutions  are  oval  ;  in  others, 
the  Canal  of  one  Circumvolu¬ 
tion  is  detached  from  the  Lid 
of  another,  by  a  Vacuity  or 
Aperture. 

In  others  the  Round  is  paral¬ 
lel  to  the  Abacus ,  and  fprings 
out  from  behind  the  Flower  of 
it. 

In  others  it  feems  to  fpring 
out  of  the  Vaje  from  behind  the 
Ovum ,  and  rites  to  the  Abacus , 
as  in  molt  of  the  line  compplite 
Capitals. 

Confoles ,  Modillions ,  and  o- 
ther 
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ther  Sorts  of  Ornaments,  have 
likewife  their  Volutes . 

The  Volute  is  a  Part  of  great 
Importance  to  the  Beauty  of 
the  Column.  Hence  Architects 
have  invented  divers  Ways  of 
delineating  it. 

The  Principal  are  that  of 
Vitruvius ,  which  was  long  loft  ; 
and  reftored  by  Gouldman  $  and 
that  of  ‘Palladio.  Daviler  pre¬ 
fers  the  former  as  the  eafier. 

VOUSSOIR  [in  Architec¬ 
ture ]  a  Vault-rtone,  or  a  Stone 
proper  to  form  the  Sweep  of 
an  Arch,  being  cut  fomewhat 
in  manner  of  a  truncated  Cone, 
whofe  Sides,  if  they  were  pro¬ 
long’d,  would  terminate  in  a 
Center,  to  which  all  the  Stones 
of  the  Vault  are  direfted. 

VOUSSOIRS.  See  the  Ar¬ 
ticle  Bridges.  Alio  fee  the 
‘Plate. 

The  Figures  i  and  2,  repre- 
fent  the  Vou (loirs  of  an  Arch, 
and  their  Names,  viz. 

1.  Is  the  Couflinet,  or  prime 
Vouftoir,  which  is  the  firft 
Stone  of  an  Arch,  from  whence 
the  Rife  of  the  Center  com¬ 
mences. 

2.  a.  2,  The  Vou  (Toil's 
from  the  Head  of  a  Bridge,  and 
Haunfes  of  a  Vault  or  Arch. 

3.  The  Kcy-ftone,  upon 
which,  uliially,  are  carved  the 
Arms  of  him  to  whom  the 
Bridge  belongs,  or  who  caufed 
it  to  be  erected. 

ABC,  the  Extrudes. 

8,  9,  The  Ext  r  ados  and 
iBcuelle ,  i.  e .  the  interior  Sur¬ 
face  of  a  Stone,  or  facing  of 
an  Arch,  and  Part  of  the  Curve 
within  one  Vouftoir  •  which  in 
the  Arch  of  a  Bridge  is  fome- 


times  alfo  called  the  Etr ados. 

5,  6,  The  Bed  of  the  P)ou- 
elle. 

6  and  1,  The  Joint  of  the 
Face  or  the  Head. 

5  and  6 ,  The  Joint  of  the 

PI  one  lie. 

A,  2,  8,  The  Height  of  the 
Retombe,  which  is  the  Poiiticn 
of  every  Stone  in  the  Vouftoir, 
which  is  laid  upon  the  firft,  and 
is  called  the  Couflinet  of  an 
Arch,  which  thence  begins  to 
form  its  Rife,  and  which  being 
laid  by  themfclves  can  lubfiit 
without  a  Center. 

Figure  2.  Repreients  the 
Empalemenr  [/.  e.  the  greateft 
Thicknels  of  a  Foundation  of 
Piles]  of  a  Foundation,  from 
its  Commencement,  to  which, 
at  LH  is  given  one  fourth  of 
the  Height  L  M,  when  the  Bot¬ 
tom  L  I)  is  of  a  furficient  Con¬ 
fluence  ;  and  on  the  contrary, 
when  the  Bottom  is  doubtful* 
it  is  given  one  Third,  or  the  half 
of  L  1  of  the  Height  of  L  M, 
with  the  Retraites. 

C  E  proportional  to  the  larger 
n els  of  the  Empalement. 

The  larger  the  Arches  are 
of  a  Bridge  that  is  projected, 
the  larger  muft  be  the  Piers 
and  Abutments,  and  alio  the 
Vouflbirs  muft  be  enlarg’d  in 
Proportion. 

We  have  indeed  no  certain 
Rule  for  determinig  the  Size 
of  the  Vouflbirs  of  Arches,  we 
can  only  take  our  Models  from 
thofe  Works  which  have  been 
done,  and  efpecially  of  the 
moft  experienc’d  antient  Ar- 
chitefls,  and  thence  to  frame  a 
Rule  for  the  proportioning  the 
principal  Materials,  on  which 
confifts 
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confifts  almoft  the  whole  Force 
of  Arches  and  their  Arrange¬ 
ment  . 

I  have  fays  M.  Gautier  ob¬ 
serv'd  the  Works  of  the  Ro¬ 
wans,  the  Extrados  Vouffoirs 
being  four  Feet  from  the  Tail 
to  the  Arches,  which  had  ten 
Tolies  in  the  Opening,  and 
that  the  fame  Vouffoirs  had  in 
Length  in  the  Bed,  four  Foot 
and  a  half,  and  15  Inches  in 
Thicknefs  at  the  hollowed  or 
concave  Part  of  the  Infide  of  a 
Vouffoir;  and  that  the  Thick¬ 
nefs  from  the  Arch  to  the  Key 
might  he  five  Foot. 

Upon  this  Foot  may  be 
fram’d  a  Rule  of  Proportion  for 
all  Sorts  of  Semi-circular  Ar¬ 
ches*  fo  that  if  one  follows  the 
Rule  of  the  antique  Arch  of 
Port  du  Gard  ;  we  fhall  find 
that  if  an  Opening  of  :ten  Toi¬ 
fes  of  an  Arch  give  four  Feet 
for  the  Tail  of  a  Vouffoir  5  that 
five  Toifes  will  give  but  two 
Foot;  and  15  Toifes,  fix  Feet; 
20  Toifes,  eight  Feet,  and  in 
fine,  25  Toifes,  10  Feet. 

But  I  would  not  follow  the 
fame  Proportion  in  Arches  of 
five  Toifes  below;  becauie  this 
would  reduce  the  Vouffoir  of 
an  Arch  of  one  Toife,  opening 
to  fix  Inches  in  the  Tail,  inftead 
of  one  Foot  and  a  half,  which 
it  ought  to  have. 

So  that  if  we  compare  a 
Vouffoir  of  one  Foot  and  a 
half  in  the  Tail,  for  an  Arch 
of  one  Toife  wide,  with  one 
of  two  Foot  in  the  Tail  for  an 
Arch  of  five  Toifes  wide,  the 
Rule  will  be  better  followed 
and  better  proportion’d  in  Rc- 
fipeft  to  the  Force  or  Strength 


of  the  Materials  and  their  Bear" 
ing. 

It  is  certain  that  a  large  Bridge 
that  bears  a  large  Carriage,  is 
lels  loaded  than  a  fmall  Bridge 
that  bears  the  fame  Carriage. 
Therefore  in  the  laft  the  Vouf¬ 
foirs  ought  to  be  proportioned 
to  the  Weight  of  the  Carriages 
that  pafs  over  them,  and  not  to 
the  Materials  with  which  they 
are  built,  which  they  ought  to 
lupport.  and  which  are  not  ve¬ 
ry  heavy. 

If  the  Weight  of  Carriages 
were  diminifh’d  in  Proportion 
to  the  large nefs  of  the  Bridges 
over  which  they  pafs,  the  firft 
Rule  of  Proportion  might  be 
obferv’d;  but  as  it  is  aug¬ 
mented  in  Proportion  to  what  is 
done  in  lmaller  Arches,  the 
Vouffoirs  ought  to  be  made 
proportional  to  the  Weight  they 
are  to  fupport,  and  not  to  thole 
of  large  Arches,  where  the 
fame  Weight  is  but  one  Point  in 
Refpefl  to  their  Solidity  and 
Mafs. 

It  is  alfo  certain  that  Mate¬ 
rials  of  more  or  lefs  Confif- 
tence,  will  contribute  more  or 
lefs  to  the  Solidity  of  thefe 
Works;  that  Vouffoirs  of  three 
Foot  in  the  Tail  that  are  com¬ 
pact  and  clofe,  will  render  an 
Arch  of  ten  Toifes  opening 
more  fecure,  than  thofe  of  four 
Feet,  which  fhall  be  of  lefs 
Confidence  ;  by  Rcafon  of  their 
being  made  of  more  tender  or 
foft  Stone  ;  and  from  Phyjicks 
it  is  that  this  Knowledge  is  to 
be  gained,  I  am  of  Opinion 
fays  M.  Gautier ,  that  if  thefe 
kinds  of  Proportions  were  fol¬ 
lowed,  we  ihould  no.t  fall  into 

thofe 
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thofe  Errors  which  are  every 
Day  commuted  by  thole  who 
are  well  acquainted  with  this 
Work. 

I  fhall  give  an  Example  of  a 
Bridge,  which  Decency  hinders 
me  from  naming. 

The  Arch  fell  down;  it  was 
12  Toifes  in  the  Aperture,  and 
the  Voufloirs,  altho'  the  Stones 
were  very  tender,  had  befides 
this,  the  Fault  of  having  too 
little  Tail  to  retain  them  ;  not 
at  all  proportion’d  to  the  Rule 
aforefaid. 

As  it  is  only  the  Voufloirs 
that  keep  the  Work  together, 
and  the  Malonry  that  is  ordinary 
above  them,  is  laid  on  the  Le¬ 
vel,  according  to  the  Courfes 
of  the  Facades  of  the  Bridges, 
it  is  certain  that  theie  Courfes 
do  nothing  but  over-burden  the 
Voufloirs,  and  that  the  Sur- 
pluffage  of  Malonry,  is  only 
proper  for  the  com  pleating  the 
Breaking  of  the  Arch ,  and.  not 
for  the  Ealing  it. 

I  was  call'd  to  give  my  Ad¬ 
vice  upon  the  falling  of  this 
Arch,  i  found  that  the  Cut  of 
thofe  Stones  in  Refpefl  to  the 
Scheme  Arch  Centre,  was  well 
perform'd,  neverthelels  the 
Work  was  exclaim'd  againlt  as 
deficient  in  that  Point.  But 
in  the  End  I  allur'd  them,  that 
to  re-eltablifh  this  Bridge,  the 
Bounding  Voufloirs  ought  to 
have  a  greater  Length  than 
they  had  made  them,  and  that 
they  ought  to  be  of  Stone  of 
a  ftronger  Confidence  ;  and  the 
Work  being  perform'd  after 
this  Manner,  lucceeded  per- 
fe&ly  well. 

It  is  certain  (adds  he)  that 


Paris  furnifhes  the  moll  ac- 
complifh'd  Archite&s  in  Eu¬ 
rope  ;  the  Precautions  that  have 
been  taken  at  the  cPont  Royal 
of  the  T'huillerieSy  in  the  Pofi- 
tion  of  the  Voufloirs  whole 
Tails  are  without  End,  and 
which  have  been  prolonged 
fince  the  Falling  of  the  Arches, 
mounting  up  towards  the  Key, 
as  one  may  fay  to  the  Cordon 
or  Plinth,  and  as  far  as  to  the 
Superficies  of  the  Pavement,  or 
above  all,  there  is  nothing  but 
Voufloir  en  Coupe ,  according  to 
the  Epure  of  the  Arches,  feen 
at  the  Head  for  about  a  third 
Part  of  the  Arch,  all  over  the 
Place  where  the  greateft  Effort 
is  made. 

Thefe  Voufloirs  en  Coupe  arc 
lengthened  at  the  End  of  their 
Tails,  following  the  fame  Cut. 

It  is  not  becaufe  the  Voufloir 
is  intire,  that  it  lecures  the 
Work  the  better;  it  is  its 
Length  and  its  bearing  on  the 
Reins  of  the  Arch  which  bind 
it  and  keep  it  in  Place;  when 
Bridges  are  not  extradoffed, 
and  the  Cut  is  adjufted  to  per¬ 
fect  the  whole. 

A  Voufloir  may  be  eafily 
prolonged,  provided  its  Cut  be 
follow'd  in  its  prolongation,  and 
there  be  no  Void  between  them  ; 
and  they  may  be  lecur'd  by 
Cramping  Irons,  if  you  pleafe. 

My  Advice,  (fays  M.  Gautier) 
is  to  lay  them  all  dry,  the  one 
againft  the  other  in  Courfes,  af¬ 
ter  the  Manner  of  the  Ancients, 
and  not  to  lay  them  in  fine 
Mortar,  but  by  the  Abbreuve- 
ment  ftrained  and  put  in. 

In  the  fineWorks  of  the  An¬ 
cients  we  lee  that  the  greatelt 

Part 
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Part  of  the  Vaults,  Arches  and 
Arcades,  and  Arches  built 
with  large  Blocks  of  hewn 
Stone  ;  they  neither  us’d  Mor¬ 
tar  nor  Cramp-Irons,  and  that 
all  there  was  dry  ;  they  did  not 
ufe  Mortar  in  any  but  Vaults 
and  Arches  made  of  Shards, 
rough  or  unhewn  Stones:  The 
Mortar  does  not  fallen  and  af- 
fure  the  Work  but  in  the 
uniting  of  fmall  Materials  and 
large  Blocks  of  Stone,  are  fu- 
penor  to  the  Feeblenefs  of  Mor¬ 
tar;  the  large  Voufifoirs  of 
Bridges  are  not  fuftain’d  and 
fecur’d,  nor  the  Work,  but  by 
their  own  proper  Weight  join’d 
to  the  Cut,  which  prevents  them 
from  difuniting ;  and  this  very 
fame  Weight,  which  is  moft  of¬ 
ten  the  Caufe  of  the  Ruin  of 
the  larged:  Buildings,  is  in 
Bridges  the  only  Caufe  that 
fecures  them,  and  without 
which  one  cannot  fucceed. 

It  is  not  at  all  lurprizing  if 
the  French  Companions  Stone- 
Cutters  having  penetrated  be¬ 
yond  Egypt,  the  whole  Length 
of  the  Nile ,  beyond  fome  of 
their  Catarails  and  frightful 
Water-Falls,  and  having  made 
a  Stone-Bridge  in  one  of  the 
Places  of  this  River,  very  nar¬ 
row  between  two  Rocks  ;  they 
were  elleem’d  as  Demi-Gods. 

The  People  of  thefe  Coun¬ 
tries,  very  ignorant,  but  very 
docile,  mock’d  at  the  Enter- 
prize  of  the  French ,  but  the 
Work  being  finifh’d,  they  came 
Irom  the  Parts  round  about  to 
crofs  the  Nile  on  this  Work, 
not  being  able  to  comprehend 
that  Stones  thus  fet  in  Order, 
the  one  againfl  the  other>  could 
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be  born  up,  and  even  as  it  were 
hang  in  the  Air.  In  Reality  it 
is  the  Cut  of  the  Stones  that  is 
the  Soul  of  all  the  Vaults  and 
of  all  the  Stone-Bridges,  and 
ought  to  be  look’d  upon  as 
the  principal  Foundation  of 
their  Conftruilion. 

There  are  Bridges  made  all 
of  Brick;  they  do  in  fome  of 
them,  for  Neatnds,  Security 
and  Decoration,  make  Arretes 
and  Encoignures  of  hewn 
Stone. 

That  of  T'houloufe  may 
ferve  for  an  Example.  The 
Bricks  are  laid  equally  in  Cut 
to  the  hewn  Stone,  making  it 
follow  the  Trail  of  the[Epure] 
Plinth  or  Fafcia,  that  has  been 
trac’d.  This  they  take  Care 
on,  that  they  be  well  burnt, 
and  the  Mortar  good  and  fine, 
and  that  they  may  be  aflur’d  of 
the  Lime,  to  the  End  that  it 
may  foon  lay  hold. 

There  are  alfo  feen  at  Afon- 
tauban  and  at  feveral  other  Ci¬ 
ties  of  Languedoc ,  Bridges 
made  all  of  Brick,  Houles, 
Churches,  Steeples  and  other 
magnificent  Works  made  of 
Brick. 

The  firft  Works  of  the  ear- 
heft  Ages  were  made  of  Brick, 
the  Jews  taken  Captives;  after 
they  had  loit  their  Liberty, 
were  employ’d  in  Brick-making. 

In  Bridges  either  of  Brick¬ 
work  or  Mafonry,  the  Mate¬ 
rials  ought  to  be  expos’d  to 
the  Air  and  Rain  for  the  Space 
of  a  Year;  that  is  to  fay,  one 
Winter  and  one  Summer;  and 
all  at  the  End  of  that  Time 
ought  to  be  rejected,,  either 
Brick  or  Sionc,  that  have  not 
under- 


V  o 


V  o 


undergone  the  Proof  of  the 
Heat  of  the  Summer,  and  the 
Froft  of  the  Winter  ;  and  the 
Infpeftors  of  Works  ought  to 
caufe  them  all  to  pafs  in  Re- 
view  -the  one  after  the  other  ; 
and  immediately  break  oft  the 
the  Corners  of  all  thofe  that 
are  not  Proof. 

Too  great  Precautions  can’t 
be  taken  in  Works  of  iuch 
Confequence,  which  very  often 
can’t  be  remedied  when  once 
done. 

The  greatcft  'Works  of  the 
firft  Men  were  built  with  no¬ 
thing  but  Brick:  the  Tower  of 
Babel  and  the  Walls  of  Baby¬ 
lon  were  built  only  with  Brick  ; 
and  the  Bricks  are  found  as 
found  as  they  were  the  firft  Day 
they  were  laid  there :  For 
Mortar  they  us’d  nothing  but 
4 Spaltum>  a  Sort  of  Bitumen 
which  they  brought  from  a 
neighbouring  Lake,  and  as 
l'ome  fay,  they  mix’d  Straw' 
with  it  between  the  Joints  of 
the  Bricks  to  make  a  binding, 
which  yet  is  feen  intire,  if  with 
a  Hammer  a  Piece  of  Brick  is 
broken  off  with  the  Cement,  if 
we  believe  what  thofe  who  have 
travelled  to  thofe  Parts  have 
related. 

When  the  Arches  of  one  and 
the  fame  Bridge  have  been  lar¬ 
ger  the  one  than  the  other,  and 
yet  the  Keys  of  the  fame 
Height;  they  have  not  brought 
them  upon  a  Level,  but  in 
eftablilhing  the  firft  Rifes  of 
the  biggefl  Arches  in  the  Piers 
below  thofe  of  the  fmalleft  in 
Proportion  to  their  Size. 

They  always  alfo  made  their 
Arches  Semi-circular,  and  ra¬ 


ther  than  to  fink  them  by  El- 
lipfifes,  they  rather  chofe  to 
ule  one  Portion  of  a  great  Arc, 
as  has  been  obferv’d  of  the 
Font  in  Gard. 

The  Goths  who  fucceeded  to 
the  good  Gull:  of  the  Roman 
Architedlure ,  made  Bridges  m 
many  Parts  of  France ,  with 
Gothic  Arches,  he.  of  th c^third 
Foint>  as  certainly  pretending 
by  that  to  make  Ids  Pufh^ 
both. in  their  publick  Buildings 
and  Bridges,  we  fee  in  many 
Places,  and  alfo  in  private 
ones  ;  and  alfo  in  thofe  Church¬ 
es  which  we  fee  that  were  built 
in  their  Time.  Thefe  Gothic 
Arches  rife  moft  in  Bridges. 

The  Moderns  on  the  Contra¬ 
ry  by  a  Change  and  Novelty, 
common  to  all  Ages,  have  fal¬ 
len  into  Elliptical  Arches;  in 
Order  to  diminifh  the  Ramp 
of  Bridges,  and  by  that  Means 
to  facilitate  the  Afcent  of  hea¬ 
vy  laden  Carriages. 

One  time  or  other,  Change 
in  thefe  Things  will  come, 
when  they  will  put  on  another 
Mode,  according  to  the  Humour 
of  thofe  Times. 

Men  begin  to  admire  Scheme 
Arches,  and  yet  Plat-Bands 
more  ;?  in  fine,  all  that  is  the 
moft  compos’d  where  Nature  is 
the  moft  forc’d,  or  in  which 
there  is  the  moft  Labour,  or 
the  Art  of  which  is  the  moft 
lurprizing,  is  what  is  at  this 
time  moii  in  Fafhicn. 

Of  thefe  three  Manners  cf 
Arches,  it  may  be  laid  that 
that  which  is  of  the  Third 
Foint  or  Gothic ,  is  capable  of 
bearing  a  greater  Load  than 
a  Semi-circular  Arch  ;  and  a 
Semi- 
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Semi-circular  than  a  Scheme 
Arch  or  an  Elliptical  one  ;  the 
firft  is  the  moft  elevated  or 
higheft*  the  lecond  is  lower, 
and  the  laft  is  the  moft  Ram¬ 
pant  and  lowelt. 

Both  the  one  and  the  other 
augment  or  diminifti  their 
Pufhes  in  Proportion  to  their 
Difpofition,  and  of  Confequence 
they  are  differently  us’d. 

1  have  given  upon  the  one 
and  the  other  a  Differtation, 
which  proves  and  demonftrates 
their  Efforts  more  or  1  els,  to 
determine  the  Thicknefs  of  the 
Abutments  which  muft  fuftain 
or  keep  them  in,  and  the  Piers 
which  are  to  iupport  them. 

Thus  far  M.  Gautier .  See 
the  Article  Bridges. 

UPRIGHT  [in  Architec¬ 
ture ]  is  a  Reprefentation  or 
Draught  of  the  Front  of  a 
Building,  call’d  alfo  an  Eleva¬ 
tion . 

URN  [in  Architecture]  a 
kind  of  Vafe  of  a  round lfh 
Form,  but  biggeft  in  the  mid¬ 
dle  like  the  common  Pitchers  ; 
now  feldom  us’d  but  as  Orna¬ 
ments,  over  Chimney  -  Pieces, 
Buffets,  &c.  or  by  way  of  Acro- 
ter’s,  a  Top  of  Buildings,  Fu¬ 
neral  Monuments,  £yc.  or 

Serving  as  a  Crowning  over 
Balluftrades,  and  as  an  Attri¬ 
bute  to  Rivers,  River -Gods, 
iyc.  in  the  Grotto’s  and  Foun¬ 
tains  in  Gardens. 

A  Funeral  Urn  is  a  kind  of 
cover’d  Vafe,  enrich’d  with 
Sculpture,  and  ferving  as  the 
Crowning  or  finiUring  of  a 
Tomb,  a  Column,  a  Pyramid, 
or  other  Funeral  Monument, 
made  in  Imitation  of  the  An¬ 


cients,  who  depofited  the  Afhes 
of  their  deceas'd  Friends  in 
this  kind  of  Urn. 

W. 

WAINSCOT  [in  Joinery 
is  the  Timber  Work  that  ferves 
to  line  the  Walls  of  a  Room, 
being  ufually  in  Pannels,  and 
painted  to  lerve  mftead  of 
Hangings. 

Even  in  Halls,  ’tis  ufual  to 
have  Wainfcot  Breaft  high,  by 
Reafon  of  the  natural  Humi¬ 
dity  of  Walls. 

Some  Joiners  put  Charcoal 
behind  the  Pannels  of  the  Wain* 
fi'ot ,  to  prevent  the  fweating 
of  the  Stone  and  Brick-walls 
from  unglueing  the  Joints  of 
the  Pannels;  others  ufe  Wool 
for  the  fame  Purpole ;  but  nei¬ 
ther  the  one  nor  the  other  is 
iurficient  in  fome  Houfes ;  the 
only  fure  way  is  to  prime  over 
the  Back-Sides  ot  the  Joints 
with  White  -  Lead ,  Spanijh - 
Brown  and  LinJeedOiL 

The  i Trice  of  Wainfcot  ting  is 
various .  The  W  ainicotting  with 
Norway  Oak.y  the  Workmen 
finding  Stuff,  is  valued  at  6  s.  or 
7  s.  per  Yard  Square :  The 
Work  man  Blip  only  is  about  2  s . 
in  London  :  in  Rutland  3  s .  6d . 
or  4  s.  per  Yard,  and  Mr.  Wing 
fays  five,  if  the  Mouldings  he 
large. 

‘Plain  Square  IV  ait  f cot  ting] 
The  Workman  finding  Deal ,  is 
valued  at  3  s.  and  3  s.  6  J.  per 
Yard.  For  W  or  km  anil  up  only 
1  s.  per  Yard. 

Ordinary  Bije&ion  Wainfcot- 
?//7g(theW  orkman  findingZ)ev?/) 
is  worth  in  London  5  5.  6  d.  per 
Yard  3 
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Yard:  in  the  Country  4 s.  and 
4  $.  6d.  The  Workman  (hip 
only  r  s.  and  is.  6  d.  per  Yard. 

Large  Bife&ion  Wain f 'cot - 
ting,  with  ‘Dantzick  Stuff  is 
valued  at  fix  or  feven  Shillings 
per  Yard. 

Of  Measuring  Wainfcotting . 
Wainfcot  is  generally  mealured 
by  the  Yard  fquare,  i.  e.  nine 
fuperficial  Feet.  Their  Cuf- 
tom  is  to  take  the  Dimenfions 
with  a  String,  prefling  it  into 
the  Mouldings  ;  for  they  lay, 
(and  it  is  reafonable  to  be  be¬ 
liev’d,)  we  ought  to  be  paid  for  all 
where  the  Plane  goes.  There¬ 
fore  when  Joiners  would  take  the 
Dimenfions  of  a  Room,  they 
tack  up  a  Line  on  the  Top  of 
the  Corner  of  the  Room,  and  as 
they  carry  it  down  to  the  Bot¬ 
tom,  they  prefs  it  with  their 
Fingers  into  all  the  Mouldings  ; 
this  they  account  the  Breadth, 
and  they  meafure  the  Circum¬ 
ference  of  the  Room  from  the 
Length. 

Some  Joiners  will  meafure 
this  alfo  with  a  String,  but  o- 
thers  do  not. 

The  Dimenfions  being  thus 
taken  in  the  Feet,  they  multi¬ 
ply  the  Length  by  the  Breadth, 
and  the  Product  is  the  Content 
in  Feet,  which  being  divided 
by  9,  the  Quotient  is  the  Con¬ 
tent  in  Yards. 

But  you  are  to  note,  ift,That 
Deductions  are  to  be  made  for 
all  Window-Lights,  and  that 
the  Window-Boards,  Cheeks 
and  Soffeta’s  are  to  be  meafur- 
ed  by  rhcmfelves. 

2.  That  they  reckon  work 
and  a  half  for  Window  flutters , 
"Doors ,  and  i'uch  Things  as  are 
Vol.  K, 


wrought  one  both  Sides  3  and 
indeed  the  Work  is  Half 
more. 

3.  That  fometimes  Cornices , 
Safes  and  Sub-bafes  are  mea-^ 
fured  by  the  Foot  lineal  Mea¬ 
fure  3  and  lb  likewife  are 
Freezes ,  Architraves ,  and 
Chimney-pieces  meafured,  unlefs 
agreed  for  by  the  great. 

WALLS  [in  Architecture * 
&c.]  a  Work  of  Srick>  St  one  y 
Woody  or  the  like,  which  make 
the  principal  Part  of  a  Build¬ 
ing,  as  ferving  both  to  enclole 
it,"  or  feparate  particular  Rooms, 
and  tofupport  the  Roof,  Floors* 

&c. 

Walls  are  either  intire  or 
continual,  or  intermitted,  and 
the  Intermiflions  are  either  Pil¬ 
lars,  or  Pillafters. 

Walls  tho’  built  very  thick 
and  Itrong,  and  their  Founda¬ 
tions  laid  deep,  yet  if  carried 
on  in  a  ftrait  Line,  are  inclin’d 
to  lean  or  fall  5  and  luch  as  are 
built  crooked,  tho’  thin  and 
weak,  are  much  more  lading. 

A  Wall  raifed  over  a  River 
on  Arches  of  Pillars,  will  ftand 
as  firm  as  others  whofe  Foun¬ 
dation  is  entire. 

Hence  it  appears,  that  a 
Wall  built  muen  thinner  than 
ufual,  by  only  having  at  every 
20  Foot’s  Diftance,  an  Angle,  fet 
out  at  about  two  Foot  or  more 
in  Proportion  to  the  Height  of 
the  Wall;  °r  by  having  a  Co¬ 
lumn  at  the  like  Diftance  erec¬ 
ted  along  with  it,  fix  or  eight 
Inches  on  each  Side,  and  above 
the  Thickneis  of  the  reft  of  the 
Wall  :  Such  a  Wall  will  be 
much  ftronger  than  if  five 
Times  the  Quantity  of  Mate- 
D  d  rials 
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rials  were  ufed  in  a  great 
Wall. 

Walls  are  didinguifhcd  into 
divers  kinds  from  the  Matter  of 
which  they  confift.  As, 
‘Plaiftered  or  Mud-Walls, 
Brick- Walls,  Stone-Walls,  Flint 
or  Boulder-Walls,  and  Boarded- 
IV alls .  In  all  which  thefe  ge¬ 
neral  Rules  are  to  be  regard¬ 
ed. 

1.  That  they  be  built  exa&ly 
perpendicular  to  the  Ground¬ 
work  •  for  the  right  Angle 
therein  depending,  is  the  true 
Caufeof  all  Stability ,  both  in 
artificial  and  natural  Pofition  ; 
a  Man  likewiie  standing  firmed 
when  he  ftands  the  mod  up¬ 
right. 

2.  That  the  maided  and 
heavied  Materials  be  the  low¬ 
ed,  as  fitter  to  bear,  than  to  be 
born. 

3  •  That  the  Walls  as  they 
rile,  diminifh  propcrtionably  in 
Thiel; nefs,  for  liafe  both  of 
Weight  and  Fxpences. 

4.  Thar  certain  Eurfcs  or 
Ledges,  of  more  Strength  than 
the  red,  be  interlaid  like  Bones, 
to  ftrengthen  the  whole  ha- 
brick. 

‘Plaiftered  or  Mud  Walls. 
Thefe  kind  of  W  alls  are  com¬ 
mon  in  Timber  Buildings,  cf- 
pecially  ordinary  Buildings  • 
for  fometimes  the  W  alls  are 
made  of  Brick  between  the 
Timber.  But  this  W  av  is  not 
approved  of,  becaufe  the  Mor¬ 
tar  corrodes  and  decays  the 
ri  * iii  1  er.  1  helo  Mud- walls 
fas  they  are  called  in  fome 
Places)  are  thus  made. 

The  Walls  being  quartered, 
and  i^rh’d  between  the  Tim¬ 


ber  ( or  fometimes  lathed  ove 
all)  are  plaiftered  with  Lime, 
which  being  almoft  dry,  is 
plaiftered  over  again  with  white 
Mortar. 

This  Sort  of  Work  is  com¬ 
monly  done  by  the  Yard.  For 
the  Price  of  it,  ice  '-Pargetting 
and  ‘Plaiftering. 

Brick-Walls,  which  are  the 
mod  important  and  ufual  a- 
mong  us  •  therefore  to  the  four 
Rules  before  mentioned,  thefe 
are  to  be  added. 

1.  Particular  Care  is  to  be 
taken  about  laying  of  the  Bricks, 
viz.  that  in  Summer  they  be 
hud  as  wet,  and  in  Winter  as 
dry  as  poflible,  to  make  them 
bind  the  better  with  the  Mor¬ 
tar  :  That  in  Summer,  as  fad 
as  they  are  laid  they  be  covered 
up,  to  prevent  the  Mortar,  &c. 
from  drying  too  fad  3  that  in 
W' inter  they  be  covered  well  to 
protect  them  from  Rain,  Snow 
and  Frod,  which  are  all  Ene¬ 
mies  to  Mortar  •  that  they  be 
laid  point  and  joint  in  the  Walls 
as  little  as  may  be,  but  that 
good  Bond  be  made  there  as 
well  as  on  the  Outfide. 

2.  That  the  Angles  be  firm¬ 
ly  bound,  which  are  the  Nerves 
of  the  whole  Edifice,  and  there¬ 
fore  arc  commonly  fortified  by 
the  Italians,  even  in  their  Brick 
Buildings,  on  each  Side  of  the 
Corners,  with  well  fquared 
vStone,  yielding  both  Strength 
and  Grace. 

3.  In  order  to  which,  in  work¬ 
ing  up  the  Walls  of  a  Building 
it  is  not  advifeable  to  raife  -any 
W  all  above  eight  Foot  high, 
before  rhe  next  adjoining  W  all 
be  wrought  up  to  u,  that  fo 

eooi 
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good  Bond  may  be  made  in  the 
Progreis  of  the  Work  :  For  it 
is  an  ill  Cultom  among  fome 
Bricklayers,  to  carry  or  work 
up  a  whole  Story  of  the  Party 
Walls  before  they  work  up  the 
Fronts,  or  other  Work  adjoin¬ 
ing,  that  fhould  be  bended,  or 
wrought  up  together  with  them  • 
which  occafions  Cracks  and 
Settlings  in  the  Walls. 

4.  That  if  you  build  a  Houfe 
in  the  City  of  Loudon ,  you 
make  all  your  Walls  of  fuch 
Thicknefles  as  the  A£t  of  Par¬ 
liament  for  re-building  the  laid 
City  enjoins  5  which  Aft  you 
may  lee  in  the  Article  Houfe  5 
but  in  other  Places  you  may 
ufe  your  Difcretion.  Yet  for 
fome  Directions  in  this  Matter, 
turn  to  the  Article  Houfe . 

5.  It  may  be  worth  your  No¬ 
tice,  that  a  Wall  a  Brick  and 
half  thick,  with  the  Joint,  will 
be  in  Thickneis  14  Inches,  or 
very  near  $  whence  150  or  160 
Bricks  will  lay  a  Yard  fquare, 
meafured  upon  the  Face  of  the 
Building,  and  to  the  Square  of 
10  Foot  (which  is  100  Foot 
fquare  Feet)  are  ufually  allow¬ 
ed  1700  or  i8co  Bricks,  and 
4600  or  5000  Bricks  will  com- 
pleatly  lay,  ereft  or  build,  one 
Rod,  Pole  or  Perch  fquare  • 
which  Rod,  Pole  or  Perch ;  (for 
by  all  thefc  Names  it  is  called) 
contains  in  Length  (according 
to  the  Statute  16  j-  Feer,  whole 
Square  is  272-4:  Feet,  fuperfi- 
cial  Mealure,  which  is  5c  Yards 
and  f . 

But  tho’  I  have  given  the 
Number  of  Bricks  for  each  of 
rnele  Squares  •  yet  thefe  Num¬ 
bers  arc  nor  to  be  relied  on  as 


abfolutely  exaCl*  for  noExaft- 
nefs  can  be  difeovered  as  to  this 
Particular,  and  that  for  feveral 
Reafons. 

For  notwithftanding  that  all 
the  Bricks  be  made  in  the  fame 
Mould,  and  burnt  in  the  fame 
Kiln  or  Clamp  •  yet  the  Na¬ 
ture  or  Quality  of  the  Earth 
of  which  they  are  made  (which 
caufes  lome  to  /brink  more 
than  others)  and  the  Brick¬ 
layers  Hand  and  Mortar,  may 
caufe  a  confiderable  Variation. 

And  beiides  thefe ,  fome 
Bricks  are  warp’d  in  Burning, 
(which  makes  them  that  they 
will  not  lie  lb  clofe  in  the 
Work  )  fome  are  broken  in 
the  Carriage  j  fo  that  500  Bricks 
and  the  Tally  or  Tale  is,  for 
the  molt  Part  (if  not  look’d  af¬ 
ter)  too  little. 

And  befides  all  thefe  Uncer¬ 
tainties,  when  Bricks  are  dear, 
and  Lime  cheap,  the  Work¬ 
man  by  the  great,  will  ufe  more 
Mortar,  and  make  the  larger 
Joints,  which  is  much  worle 
for  the  Building. 

6.  It  may  be  alfo  noted,  that 
(when  all  Materials  are  ready) 
a  Workman  with  his  Labourer, 
will  lay,  in  one  Day,  1000 
Bricks,  and  fome  12  or  1500. 

7.  All  Brick  Work,  according 
to  thefe  Rules,  is  fuppofed  to 
be  one  Brick  and  half  thick, 
which  is  the  Standard  Thick- 
nefs.  If  they  are  thicker  or 
thinner,  they  mull  be  reduced 
to  that  Thickneis. 

Of  MeafuringLi  rick Walls. 

Bricklayers  mod  commonly 
meafure  their  Walls  by  the  Kod 
D  d  a  fquare, 


fquare,  each  Rod  (which  is  by 
the  Statute  1 6  f  Foot*,)  fothat 
a  Square  contains  27  2  f  fuper- 
ficial  Feet. 

Therefore  when  they  have 
taken  the  Dimenfions  (viz.  the 
Length  and  Height)  of  the 
Wall  in  Feet,  they  multiply 
the  Length  by  the  Height,  by 
crofs  Multiplication,  and  divide 
the  Product  by  272  i,  and  the 
Quotient  /hews  the  Number  of 
fquare  Rods  in  the  Superficies 
of  that  Wall. 

But  it  being  troublefome  to 
divide  by  272  Workmen 
have  a  Cuftom  to  divide  by  272 
only,  which  gives  the  Contents 
fomething  more  than  the  Truth, 
which  notwithftanding  they 
take  for  it. 

When  they  have  then  found 
the  Area,  or  Contents  of  the 
whole  Superficies  of  a  Wall, 
they  in  the  next  Place  confidcr 
its  Thicknefs  ;  for  they  have 
a  certain  Thicknels  to  which 
they  reduce  all  their  Walls,  and 
this  Standard  is  one  ‘Brick  and 
a  half  thick ,  as  they  phrafe  it, 
(i.  e .  the  Length  of  one  Brick, 
and  the  Breadth  of  another;  fo 
that  a  Wall  of  three  Bricks 
(Length)  rhick,  of  rhe  fame 
Height  and  Length  with  ano¬ 
ther  of  one  and  a  half  Brick 
thick,  the  former  will  contain 
twice  as  many  lquare  Rods  as 
the  latter. 

Now  to  reduce  any  Wall  to 
this  Standard  ThickneF,  take 
this  Rule,  which  is  plain  and 
ealy. 

Say,  as  three  is  to  the  Thick¬ 
nefs  of  the  W’all  in  half  Bricks, 
that  is  in  the  Breadth  of  the 
Bricks,  the  Breadth  of  a  Brick 


being  always  half  its  Length, 
fo  is  the  Area  before  found  to 
the  Area  at  their  Standard 
Thicknefs  of  1  \  Brick. 

Thus  if  a  Wall  be  all  of  one 
Thicknefs  from  the  Founda¬ 
tion  to  the  Top,  it  is  eafily  re¬ 
duced  to  the  Standard  Thick¬ 
nefs  of  1  {  Brick. 

But  if  the  Wall  be  of  diffe¬ 
rent  Thickneffes  (as  they  ufual* 
ly  are  in  Brick  Houfes.  being 
made  thickeft  below,  and  thin¬ 
ner  at  every  Story)  then  the 
beft  Way  will  be  to  meafure 
every  different  Thicknels  by  it 
felf,  and  to  reduce  it  to  the 
Standard  Thicknels,  and  after¬ 
wards  add  all  thefe  feveral 
Areas  into  one  Sum,  out  of 
which  deduft  the  Doors  and 
Windows  (meafured  by  them- 
felves)  and  then  the  Remain¬ 
der  will  be  the  true  Area  or 
Content  of  the  whole  Walling. 

Note,  That  in  fome  Places 
’tis  the  Cuftom  to  meafure  by 
the  Rod  of  18  Feet  long,  and  in 
others  by  the  Rod  of  16  Feet. 
In  the  former  Cafe,  the  Area 
in  Feet  muft  be  divided  by 
324,  and  in  the  latter  by  35^. 

As to  the  ‘Price.']  The  Price 
of  building  Walls  is  various  in 
different  Places,  according  to 
the  various  Prices  of  Materials. 

Mr.  Leybourn  fays,  that  the 
ufual  Price  in  London  for  build¬ 
ing  a  Brick  and  a  half  Wall, 
the  Workman  finding  all  Mate¬ 
rials,  is  5  /.  or  5  /.  10  s.  per 
Rod  fquare,  and  for  the  Work- 
manllup  only  30  s.  per  Rod 
lquare,  which  is  about  1  s.per 
l  ard  fquare. 

Mr.  Wing  fays,  That  the 
ufual  Price  in  Rutland,  (the 
Work- 
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Workman  finding  all  Materials) 
is  for  a  Brick  and  a  half^  3 
per  lard  fquare,  (which  is  but 
about  4  /.  10  5.  per  Rod)  for  a 
two  Brick  Wall  4  5.  and  for  a 
two  and  a  half  Brick  Wall  5  5. 
per  Yard  fijuare. 

And  for  the  Workmanfhip 
only  (of  a  Brick  and  a  haff 
Wall)  8  d.  per  Yard  iquare, 
which  is  but  about  20  s.  per 
Rod,  Statute  Mcaiure. 

In  Suffer  a  Rod  of  Brick  and 
half  Walls,  Workmanfhip  and 
Materials,  will  coft  at  leaf!  8  /. 
For  the  Workmanfhip  oniy,  the 
ufual  Price  is  24  or  25  5.  per 
Rod  fiiuare,  in  a  Brick  and  half 
Wall. 

Mr.  leybourn  fays,  That  in 
or  about  London ,  if  the  Bricks 
are  laid  in  at  the  Builder’s 
Charge,  then  1  /.  i0  j,  pe 7* 
Rod,  is  the  ufual  Price. 

But  he  fays  likevvife,  for  e- 
refting  new  Struftures ,  by 
taking  down  old  Walls,  it  may 
be  worth  3  /.  or  3  /.  10  per 
Rod  ^  becaufe  in  taking  down 
the  Walls,  there  is  much  Time 
fpent.  And  alfo  more  Mortar 
ufed  in  laying  them  again,  than 
in  the  new  Work. 

Fence  Walls  are  Walls  built 
round  Courts,  Gardens  and  Or¬ 
chards,  which  are  commonly 
called  Fence  Walls  $  of  which 
fome  are  made  of  Stone,  fonie 
of  Flints,  or  Boulders,  and 
feme  of  Brick. 

T*  to  thofe  made  with 
Brick."]  Thefe  are  commonly 
made  (of  Statute  Bricks)  a 
Brick  and  a  half  thick. 

In  fome  Parts  of  SnjJex  they 
are  made  of  a  Sort  of  great 
Bricks,  which  are  iz  Inches 
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long,  6  Inches  broad,  and  3 
Inches  thick. 

Thefe  Walls  are  but  the 
Breadth  of  a  Brick,  or  fix  Inch- 
es  in  Thicknefs,  only  at  the 
Pilaflers,  where  they  are  the 
Length  of  a  Brick,  or  12  Inches. 

They  ufual] y  fet  a  Pllaflerat 
every  io  Foor.  Some  of  thefe 
Walls  have  flood  well  for  30 
Y  ears,  and  were  in  good  Con¬ 
dition. 

Of  the  meafuung  of  them.] 
Fence  Walls  built  of  Statute 
Bricks,  are  commonly  meafured 
as  the  other. 

But  feme  meafure  them  by 
the  Rod  in  Length,  and  one 
loot  in  Height,  which  they  ac¬ 
count  a  Rod  in  Meafure  5  and 
in  taking  the  Dimenfiom,  they 
do  it  with  a  Line  going  over  the 
P -Jailers  :  this  for  the  Length. 
So  alfo  for  the  Height,  they 
meafure  that  by  the  Line  go¬ 
ing  over  all  the  Mouldings  (af¬ 
ter  the  fame  Manner  that  Joyn¬ 
ers  meafure  their  Work )  even 
to  the  T.  op  or  Middle  of  the 
Copeing. 

Some  Workmen  in  making 
Fence  Walls  of  Statute  Brick's 
(if  they  can  perluade  their 
Mailers  to  agree  to  it)  mea- 
fure^  all  that  is  above  a  Brick  and 
haH  thick  (viz.  the  projeflinor 
of  tne  Pilafters  or  Buttrefles, 
and  all  below  the  Water- 
Table,  by  the  folid  Foot,  which 
they  afterwards  reduce  to  Rods, 

1  his  Way  is  a  confiderable 
Advantage  to  the  Workman, 
and  a  Lofs  to  the  Matter- 
Builder  ;  for  it  makes  one  fixth 
Part  more  of  Meafure  than  the 
Truth  $  becaufe  a  Brick  and 
haif  Wall  is  14  Inches  thick. 

^  ^  3  Fence 
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Tactics  Walls  of  great  Bricks 
are  generally  meafured  by  the 
Rodin  Length,  and  a  Foot  in 
Height,  which  they  account  a 
Rod  in  Meafure,  the  Dimen- 
fions  being  taken  by  a  Line,  as 
has  been  laid  above. 

Off  be  Price.]  Some  Work- 
pen  in  SuJJex  reckon  for  build¬ 
ing  Fence  Walls  (for  Workman¬ 
ship  only)  of  Statute  Bricks, 
it  Brick  and  half  thick,  i  s.  6  d. 
fer  Rod,  at  a  Rod  long,  and  a 
Foot  high,  taking  their  Dimen¬ 
sions  by  the  Line,  according  as 
has  been  /hewn. 

Sometimes  they  build  thefe 
Walls  by  the  Square  of  joo 
Foot  at  8  s.  per  Square,  which 
is  but  about  i  d.  per  fuperficial 
Foot. 

For  building  Fence  Walls 
with  great  Bricks,  the  common 
Price  (for  Workmanlhip  only) 
is  i  5.  per  Rod,  at  one  Rod 
long,  and  one  Foot  high,  the 
Dimenfions  being  taken  by  the 
Line,  as  above/ 

Of  Copeirg  them.']  Fence 
Walls,  built  with  Statute  Bricks, 
are  fometimes  cop’d w'ith  Stone, 
fometimes  with  Brick.  If  they 
are  cop  d  with  Stone,  the  Cope- 
mg  is  left  out  of  the  Meafure, 
and  rated  by  itfelf-  for  the 
Price  of  which,  lee  Cofein 
If  they  are  coped  with  Brick,  "it 
is  meafured  into  the  reft  of  the 
Work. 

And  this  Sort  of  Copeing  is 
performed  as  follows.  The 
Wall  is  carried  up  to  the  Top 
on  one  Side,  and  on  the  other 
Side  there  is  two  Courfes  of 
Bricks,  Handing  on  end,  in  an 
Oblique  reclining  or  llant  Pofi- 
tlcn,  and  a  ftrctching  Courfe 
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on  the  Top  finifhes  the  Wall. 

But  Fence  Walls  built  of 
great  Bricks  are  coped  with 
copeing  Bricks  5  of  which,  fee 
Sticks.  And  this  Copeing  is 
alfo  meafured  and  rated  with 
the  reil  of  the  Wall. 


Of  Stone  Walls. 

Stone  Walls  ferve  not  only 
for  Walls  of  Houfes,  &c.  but 
alio  for  Fence  Walls  round  Gar- 
dens,  &c. 

Of  meafurin*  them.]  Thefe 
arc  in  fome  Places  meafured  by 
the  Rod  ol  18  Foot  Square  - 
but  in  moft  Places  they  are 
meafured  by  the  fuperficial 
Foot. 

1  here  aie  three  Things  to 
be  obferved  in  meafurint*  of 
them.  ^ 

w  \\  ^Ydt  ^  ^engfh  of  the 
Walls  at  the  Ends  of  the  Gar¬ 
den  or  Houle,  be  taken  on  the 
Outfideofthe  Garden  or  Houle, 
then  the  Length  of  the  Walls  on 
the  Sides  or  the  Garden  or 
Houfe,  ought  to  be  taken  on 
the  Infide. 

2.  That  when  the  Walls  of  a 
Houfe  are  meafured,  the  Doors 
and  Windows  are  likewife  to  be 
meafured  and  deduced  from 
the  whole. 

3.  That  in  meafureing  Fence 
Walls,  they  commonly  meafure 
the  Height  by  a  Line  (prcffed 
into  all  the  Moulding)  from  the 
Top  of  the  Copeing  to  the  Bot¬ 
tom  ol  the  Foundation. 

As  to  their  ‘Price.]  Mr. 
Thing  lays,  That  Fence  Walls 
of  ordinary  Buildings,  are  each 
fonly  the  Workmanlhip)  from 

16  S. 
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1 6  s.  to  3  /.  io  s.  per  Rod,  of  for  a  Wall  of  two  Foot  thick, 
1 8  Feet  iquare,  which,  he  fays,  they  have  4.  d.  per  Foot, 
depends  upon  the  Goodneis  of  Thefe  Prices  are  to  be  un- 
the  Work.  derftcod  of  Walls  which  have 


He  alfo  fays,  that  fetting 
Fronts  in  great  Buildings,  viz. 
AJhlary  Architrave ,  Windows 
and  j Doors,  with  Ground-table 
Fafcias ,  and  other  Members, 
is  worth  from  5  /.  10  1.  to  5  l. 
per  Rod,  which,  he  fays,  de¬ 
pends  upon  the  Height  and 
well  performing  the  Building. 

But  what  he  lays,  is  not  very 
intelligible  3  for  3  /.  10  5.  per 
Rod,  is  but  a  little  above  id.  f 

?}er  Foot 3  and  5  /.  per  Rod,  but 
ittle  more  than  3  d.  y  per 
Foot  3  either  of  which  is  cer¬ 
tainly  too  little  for  fuch  orna¬ 
mental  Work,  as  fetting  off  of 
Fronts  in  great  Buildings.  Nei¬ 
ther  does  he  mention  any  Thing 
of  the  Thicknefs  of  the  Walls. 

And  then  as  for  Fence-walls, 
or  Walls  in  ordinary  Buildings, 
it  does  not  appear  how  the 
Goodnefs  or  Badnefs  of  fuch 
plain  Work,  can  vary  the  Price 
from  1 4  s.  to  3  /.  10  s.  per 
Rod. 

Mr.  Hatton  talks  much  after 
the  fame  Manner,  when  he  fays, 
that  one  Foot  of  plain  Work  fas 
Walls,  &c.)  is  worth  about  8  d. 
working  and  fetting.  Nor  does 
he  mention  any  Thing  of  the 
thicknefs. 

But  thefe  Authors  having 
left  us  in  the  dark,  I  lhall 
leave  them,  and  inform  you 
what  is  more  intelligible,  and 
what  a  SuJJex  experienc’d 
Workman  fays  of  the  Matter  : 
That  for  Building  a  12  Inch 
Wall  they  have  2  d.  per  Foot  3 
for  an  18  Inch  Wall,  3  d.  that 


two  fair  Sides  3  for  if  they  have 
but  one  fair  Side  ( the  other 
Handing  againlt  a  Bank  )  they 
have  a  leis  Price.  And  in  this 
Gale  lome  Workmen  have  built 
a  Wall  for  2  d.  y  per  Foot. 

Flint  or  "Boulder  Walls. 

Thefe  Walls  are  much  ufed 
in  fome  Parts  of  Sujfex  and 
Kent ,  both  for  Fence  Walls, 
round  Courts,  Gardens, 
but  alio  Walls  of  Stables  and 
other  Out-houfes,  which  have 
looked  very  handlbme. 

To  build  Walls  and  greater 
Works  of  Flint,  of  which  we  do 
not  want  Examples  in  cur 
lfland,  and  particularly  in  the 
Province  of  Kent ,  ffays  Sir 
Henry  Wotton)  is,  I  conceive, 
fays  he,  a  Thing  utterly  un¬ 
known  to  the  AncientSy  who, 
obferving  in  that  Material  a 
kind  of  metallick  Nature,  or  at 
leaft  a  Fufibility,  feem  to  have 
refolved  it  into  a  nobler  Ufe  ; 
an  Art  now  utterly  loft,  or  per¬ 
chance  kept  up  but  by  a  few 
Chymifts. 

Some  Workmen  fay,  that  for 
building  Flint  or  Boulder  Walls, 
they  ufe  to  have  12  s.  per  hun¬ 
dred  (for  fo  they  phrafe  it)  by 
which  they  mean  ico  fuperfi- 
cial  Feet. 

A  Right  and  Left-hand  Man 
fit  well  together  for  this  Work, 
for  they  have  a  Hod  of  Mortar 
pour’d  down  upon  the  Work, 
which  they  part  between  them, 
each  fpreading  it  towards  him- 
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fJ  If,  and  fo  they  lay  in  their 
Flints. 

Their  Mortar  for  this  Work 
mull  be  very  ftiff,  and  it  is  bell 
to  have  a  good  Length  of  Work 
before  them  3  becaufe  they 
work  but  one  Courfe  in  Height 
at  a  Time  3  for  if  they  Ihould 
do  more,  it  would  be  apt  to 
iwell  out  at  the  Sides,  and  run 
down. 

They  alfo  fay  it  is  very  dif¬ 
ficult  to  make  the  Work  Hand 
in  jnifty  Weather. 

Bearded  Walls. 

Walls  are  fometimes  board¬ 
ed,  particularly  the  Walls  of 
fome  Barns,  Stables  and  other 
Out-houfes.  But  of  this  Kind 
of  Work ,  fe  e  Jl  father- Board - 


two  Trees  3  and  between  every 
two  Semi-circles,  a  Space  of 
two  Foot  of  Fla  in- wall. 

By  fuch  a  Portion,  he  fays, 
every  Part  of  a  Wall  will  en¬ 
joy  a  Share  of  the  Sun  one 
Time  with  another  ;  belides, 
that  the  Warmth  will  be  in- 
creas  d,  by  the  collecting  and 
reflecting  of  the  Rays  in  the 
Semi-circles,  and  the  Trees 
within  will  be  alfb  fereened 
from  injurious  Winds. 

Mr.  Fatio  propofes  to  have 
Garden- walls  built  floping,  in- 
Head  of  perpendicular,  or  re¬ 
clining  from  the  Sun ;  that  what 
is  planted  againft  them  may  lie 
more  expofed  to  his  perpendi¬ 
cular  Rays;  which  nmlt  very 
much  contribute  to  the  ripen¬ 
ing  of  Fruit  in  cur  cold  Cii- 


WALLS  [for  Gardens ,  &c.] 
The  Pofition,  Matter  and  Form 
of  Walls  for  Fruit-trees,  have 
great  Influence  on  them  for 
ripening  the  Fruit  3  tho*  Au¬ 
thors  differ  as  to  the  Matter  and 
Form  of  them,  which  ought  to 
liave  the  Preference. 

The  Reverend  Mr  •Laurence 
direCls,  that  the  Walls  of  a  Gar¬ 
den  be  net  built  dircCtly  to  face 
the  four  Cardinal  Points  3  but 
father  between  them,  viz. 
South-eaft,  South-weft,  North- 
eill  and  North-\yeft  3  in  which 
the  two  former  will  be  good 
plough  for  the  beft  Fruit,  and 
tae  two  latter  for  Plumbs, 
Cherries,  and  baking  Pears. 

Mr.  Law’ ford,  and  fome  o- 
Jrh  :rs  propofe,  that  G  arden  Walls 
ihould  confifi  chiefly  of  Semi¬ 
circles,  each  about  fix  or  eight 
lards  in  Front,  and  including 


mate. 

He  direfls,  That  the  Angle 
of  Reclenation  be  that  of  the 
Latitude  of  the  Place  3  that 
when  the  Sun  is  in  the  Meri¬ 
dian  at  the  Equinoxes,  his 
Rays  may  ftrike  perpendicular¬ 
ly  ;  yet  others  prefer  perpen¬ 
dicular  Walls,  and  even  in¬ 
clining  ones,  or  fuch  as  hang 
forwards  to  the  Sun  3  becaufe 
fuch  will  receive  the  Sun’s 
Rays,  perpendicularly,  when 
Ihe  is  low,  as  in  Spring  and 
Autumn ,  or  in  the  Evening  and 
Morning  3  which  they  imagine 
to  be  more  lerviccable  than  the 
greateft  Heats  of  the  Sun  at 
Mid-Cummer  upon  Reclining 
Walls.  m  * 

To  this  may  be  added,  that 
in  Autumn  the  Sun  is  moll 
wanted  to  ripen  Winter  Pears, 
in  order  to  which  they  Ihould 
be  kept  dry,  which  cannot  be 

done 


W  A 


W  A 


done  againft  (loping  Walls  } 
the  Dews,  &C.  lying  much 
longer  on  them,  than  on  fuch 
as  are  perpendicular. 

However  Mr.  Fat  id's  (lop¬ 
ing  Walk  have  one  great  Ad¬ 
vantage,  viz.  that  Fruit-trees, 
as  Vines,  l$c.  being  planted 
againft  them ,  clofe  Glaffes 
may  be  fet  on  the  Fruit,  which 
will  very  much  forward  its 
Ripening. 

As  for  the  Materials  of  Walls 
for  Fruit-trees,  Mr.  Svcitzer 
approves  of  Brick  as  the  beft, 
as  being  the  warmeft  and 
kindeft  for  the  ripening  of 
Fruits,  £5V.  affording  the  beft 
Conveniency  for  uniting, 

But  Mr.  Laurence  affirms  on 
his  own  Experience,  that  Mud 
Walls,  made  ot  Earth  and 
Straw,  tempered  together,  are 
better  for  the  Ripening  of 
Fruit,  than  either  'Brick  or 
Stone-Wall  :  and  he  adds,  that 
a  Gopeing  ofStiaw  laid  on  fuch 
Walls,  is  a  great  Advantage  to 
the  Fruit,  in  flickering  them 
from  perpendicular  Rains,  £5 *c. 

WALLING.  Bricklayers 
commonly  meafure  their  Work 
bvthe  Rod  fquare,  1 6  Feet  and 
a  h  ilf  •  io  that  one  Rod  in 
Length,  and  one  in  Breadth, 
con  ain  272.25  fquare  Feet  ; 
for  1 6. 5  multiplied  in  it  feh, 
produce  272.2  5  fquare  Feet. 

But  it  is  the  Cuftom  in  (ome 
Places  to  allow  18  Feet  to  the 
Rod  •  which  is  324  fquare 
Feet. 


In  feme  Places  again,  the 
Cuftom  is  to  meafure  by  the 
Rod  of  21  Feet  long,  and  three 
Feet  high  5  which  makes  <53 
fquare  Feet  •  and  in  this  Cafe 
they  never  regard  the  Thick- 
nefs  of  the  Wall  5  but  the  Cuf¬ 
tom  is  to  make  the  Price  ac¬ 
cording  to  the  Thicknefs. 

When  you  are  to  meafure  a 
Piece  of  Brick-work,  you  mu  ft 
firft  confider  which  of  the  fore- 
laid  ways  it  is  to  be  done  by, 
and  then  multiply  the  Length 
and  Breadth  in  Feet  together, 
and  divide  the  Product  by  the 
proper  Divifor,  either  for  .Rods 
or  Roods,  and  the  Quotient  will 
be  fquare  Rods,  or  fquare 
Roods  accordingly. 

But  usually  Brick  Walls 
which  are  meafured  by  the 
Rod,  are  to  be  reduced  to  a 
Standard  Thickneis,  viz .  of  a 
Brick  and  a  half  thick  fif  there 
has  been  no  Agreement  made 
on  the  contrary.  And  to  re¬ 
duce  a  Wall  to  a  Standard 
Thicknefs,  the  following  is 

Th  RULE. 

Multiply  the  Number  of  fu- 
perficial  Feet  contained  in  the 
Wall,  by  the  Number  of  half 
Bricks  fhatWall  is  in  Thicknefs ; 
and  one  Third  of  the  Product 
will  be  the  Contents  in  Feet,  re¬ 
duced  to  the  Standard  Thick' 
nels  of  a  Brick  and  a  half. 


Example 
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Example  I.  Suppofe  a  Wall  to  be  ?2  Feet  6  Inches  lone,  and 
19  Feet  3  Inches  high,  and  j  Bricks  and  a  half  thick,  how  many 
Kods  ol  Brickwork  are  contained  in  that  Wall  when  reduced  to 
the  standard  ? 


19.25 
72.  5 


9625 

385o 

13475 


I395-^25 

I  I 


3>535i-875 

272.25)  51 1 7.29 if  18  Rods. 


239479 


63. 067  21679  (  3  Quarters  of  a  Rod. 
1 2.61 


Anfwer,  iS  Rods  3  Quarters  12  Feet. 
F.  L 
72  6 

]9  3 

648 

72 

1 8  :  x  ;  6 
Q  :  6  :  o 
"1395  17:0 

1  r 


3)  15345 


272)  5ll5  (  18  Rods, 
2395 


68.)  219  (  3  Quarters  of  a  Rod. 


15 


Net 
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Note,  That  that  6$.o6  is  one  fo  the  Anfwer  by  that  feconJ 
fourth  Part  of  272.25.  Way  is  18  Rods,  3  quarters,  and 

Nate  alfo,  That  in  reducing  15  feet,  more  by  about  2  Feet 
of  Feet  into  Rods,  they  ufually  and  a  half,  than  by  the  frit 
rejeft  the  odd  Parts,  and  divide  Way,  in  which  it  is  done  de- 
only  by  72,  as  is  done  in  the  cimally  ;  but  this  Surplus  is 
iecond  Way  of  the  lait  Example  3  but  very  infignificant. 

Example  2.  If  a  Wall  be  245  Feet  9  Inches  long,  and  16  Feet 
r>  Inches  high  ;  How  many  Rods  of  Brick  Work  are  contained  in 
ir,  when  reduced  to  a  Standard  Thicknefs  ? 

245-75 

16.5 


I22g75 

147450 

24575 


4054.875 

_ 5 

3) 20270 

272)  6756  (  24  Rods. 


1316 


24  (  3  Quarters  of  a  Rod, 
Anfwer,  24  Rods,  3  Quarters,  24  Feet. 

F.  L 

245  9 

16  6 

1470 

245 

122  :  10  :  6 

1 2  ;  00  ;  o 

4054  :  10  :  u  The  Anf.  in  Feet* 

I  fid  all  in  the  next  Place  fhew  how  to  find  proper  Divilbrs  to 
facilitate  the  Operation,  becaufe  it  would  be  too  intricate  and 
tedious  to  perform  by  Scale  and  Companies, 

c/o 
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To  find  proper  ‘Divifors. 

Divide  3,  ('the  Number  of 
half  Bricks  in  i\)  by  the  Num¬ 
ber  of  half  Bricks  in  the  Thick- 
nefs,  the  Quotient  will  be  a 
Divilor,  which  will  give  the 
Anfwer  in  Feet. 

But  if  you  would  have  a  Di¬ 
vifor,  to  give  the  Anfwer  in 
Rods  at  once,  then  multiply 
272.25  by  the  Divifor  found 
for  Feet,  and  the  Product  will 
be  a  Divifor,  which  will  give 
the  Anfwer  in  Rods. 

Example ,  To  find  a  proper 


Divifor  to  reduce  a  Wall  of  3 
Bricks  thick. 

Divide  3  by  6  (the  half 
Bricks  in  the  Thicknels )  and  the 
Quotient  will  be  .5,  which  is  a 
Divifor  that  will  give  you  the 
Anlwer  in  Feet. 

Then  multiply  272.25  by  .5 
and  the  Product  will  be  1 3 6. 1 2  5 , 
which  is  the  Divifor  that  will 
give  the  Anfwer  in  Rods;  that 
is  as  i;tf.i25  is  to  the  Length 
of  the  Wall,  fo  is  the  Height  to 
the  Content  in  Rods  ;  or  as  .5  is 
to  the  Length,  fo  is  the  Height 
to  the  Content  in  Feet. 


After  the  fame  Manner  you  may  find  Divifors  for  any  other 
Thicknels,  wnich  you  will  find  to  be,  as  exprefs’d  in  the  fol¬ 
lowing  Tabic. 


1 

The  Thick- 
nefs  of  the 
Wall. 

Divifors 
for  the 
Anfwer  in 
Feet. 

Divifors  for 
bringing  the 
Anfwer  in 
Rods. 

1  Brick  thick 

1 1  Brick  thick 

2  Bricks  thick 

2  f  Bricks  thick 

3  Bricks  thick 

3  f  Bricks  thick 

4  Bricks  thick 

i-5 

1 

•75 

.6 

•5 

.4285 
•  375 

408.375 

272.25 

204.1875 

163-35 

136.1 25 

1 16.678 
102.0937 

Let  the  fecond  Example 
preceeding  (where  the  Length 
is  243.75,  the  Height  16.5, 
and  the  Thicknels  2  \  B ricks j 
be  wrought  by  Scale  and  Com¬ 
pares.  Thus, 

Extend  the  Compares  front 


1 6 3. 3  5  (the  Tabular  Number 
againft  z\  Bricks,)  to  245.75, 
and  that  Extent  will  reach  from 
75.5  to  12.13  ;  that  is  12  Rods 
and  a  little  above  half  a  Quar¬ 
ter, 


I 


W  A 

Again,  if  the  Length  be  75 
Feet  6  Inches,  and  the  Height 
18  Feet  9  Inches,  at  3  \  Bricks 
thick,  how  many  Rods  are  con¬ 
tained  therein  ? 

Extend  the  Compafles  from 
ntf.678  ('the  Tabular  Num¬ 
ber]  to  18.75.  that  Extent  will 
reach  from  75.5,  to  12.13 $  that 
is  12  Rod,  and  a  little  above 
half  a  Quarter. 

If  a  Wall  be  104  Feet  9  In( 
frigh  3  How  many  Rods  does  it 


W  A 

It  will  be  very  proper  and 
convenient,  for  fuch  as  fre* 
quently  meafure  Brick  Work, 
to  have  in  the  Line  of  Num¬ 
bers,  little  Brafs  Centre  Pins, 
at  each  of  the  Numbers  in  the 
third  Column  of  the  foregoing 
Table,  with  a  Figure  to  denote 
the  Thicknefs  of  the  Wall. 


aes  long,  and  17  Feet  3  Inches 
contain  ? 


10475 

*7*25 


52375 

209 /to 

73325 

20475 


63  )  1806.9375  (  28 
126 


546 

504 


42 

Anfwer,  28  Rods,  42  Feet. 

F.  I. 

104  9 

17  3 


728 

104 

26  :  02  :  3 
1 2  :  09  :  o 


Note, 


180 6  :  xi  :  3 
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Note,  That  thofe  who  dig 
Cellars,  do  many  Times  do 
them  by  the  Floor,  1 6  Feet 
Square,  and  a  Foot  deep  being 
a  Floor  of  Earth ;  that  is  224. 
folid  Feet.  5 

W ASHING  [in  Tainting] 
is  when  a  Deiign  drawn  with  a 
Pen  or  Crayon,  h  is  lbme  one 
Colour  laid  over  it  with  a  Pen¬ 
cil,  as  Indian  Ink,  Bdtre  or  the 
like,  to  make  it  appear  the 
more  natural,  by  adding  the 
Shadow'  of  Prominences,  Aper¬ 
tures,  and  by  imitating 

the  particular  Matters,  where- 
cd  the  Thing  is  iuppos’d  to 
confiid. 


Thus  they  wafh  with  a  pale 
Red  to  imitate  Br:ck  and  Tile  ; 
with  a  pale  Indian  Blue,  to 
imitate  Water  and  Slate  ;  with 
Green,  for  Trees  and  Meadow's  ; 
with  Saffron  or  French  Berries  , 
for  Gold  or  Brals;  and  with  fc- 
veral  Colours  for  Marbles. 

Thefe  W allies  are  ufually 
given  m  equal  Tcints  or  De¬ 
grees  throughout-  which  are 
afterwards  brought  down  and 
foft  ened  over  the  Lighrs  with 
fair  Water,  and  ftrengthened 
with  deeper  Colours  lor  the 
Shadows. 


W  A S MIN G  of  Ccl:ttrs.  Some 
Colours  are  ot  fuch  a  gritty, 
Tandy  Nature,  that  it  is  impo?- 
fible  to  grind  them  fb  fine  as 
ionic  curious  Works  require; 
therefore  in  order  to  get  forth 
the  Flower  and  Fineness  of  the 
Colour,  you  mult  do  thus; 

Take  what  Quantity  of  Co¬ 
lour  you  pleafe  to  wafh,  and 
put  it  into  a  Veffel  of  fair  Wa¬ 
ter  ,  itir  it  about  till  the  Water 
be  ali  colour’d  therewith,  and 


if  any  Filth  fw'im  on  the  Top 
of  the  Water,  feum  it  clean 
off,  and  when  you  think  the 
groffefi  of  the  Colour  is  fettled 
at  the  Bottom,  then  pour  off 
that  Water  into  another  earthen 
Veffel,  that  is  large  enough  to 
contain  the  firft  Veffel  full  of 
Water  four  or  five  Times ;  then 
pour  more  Water  into  the 
firit  Veffel,  and  ftir  the  Co¬ 
lour  that  remains  till  the  Water 
be  thick  ;  and  after  it  is  a  little 
fettled,  pour  that  Wrater  alfo 
into  the  iecond  Veffel,  and  fill 
the  firft  Veffel  again  with  Wa¬ 
ter,  ftirring  it  as  before;  do 
this  fo  often,  as  till  you  find  all 
the  fineft  of  the  Colour  drawn 
forth,  and  that  none  but  coarfe 
gritty  Stuff  remains  in  the  Bot- 
tom ;  then  let  this  Water  in  the 
iecond  Veffel  Hand  to  fettle 
till  it  is  perfectly  clear,  and 
that  all  the  Colour  be  funk  to 
the  Bottom ;  which  when  you 
perceive,  then  pour  the  Water 
clear  from  it,  and  reierve  the 
Colour  in  the  Bottom  for  Life, 
which  mull  be  perfectly  dry’d 
before  you  mix  it  with  Oil  to 
work. 

i  he  Colours  thus  ordered, 
are  Red  Lead,  Tine  and  Green 
Tice,  V er direr,  Tine  and  Green 
Smalt ,  and  many  times  Span  ip 
Tro  ‘Ztvi,  when  you  would  cleanle 
it  well  from  Stones  for  fome 
fine  Work,  as  alfo  Yellow  Oker, 
when  you  intend  to  make  Gold 
Size  of  ir. 

WATER  Colours  [in Taint- 
ing]  are  fuch  Colours  as  are 
only  diluted  and  mix’d  up  with 
Gum  Water,  in  Contradiftmc* 
tion  to  Oil  Colours. 

Id  ater  Colours  are  us’d  in 
what 
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what  we  call  Limning  ;  as  Oil 
Colours  are  in  Painting,  pro¬ 
perly  fo  call’d. 

WATER  TABLE  [in^r- 
chiteffure ]  is  a  Sort  of  Lodge 
left  in  Stone  or  Brick  Walls, 
about  1 8  or  20  Inches  from  the 
Ground  (more  or  lefs)  from 
which  Place  the  Thick nefs  of 
the  Wall  is  abated  (or  taken  in) 
the  Thicknefs  of  a  Brick. 

In  Brick  Walls  two  Inches 
and  af;  thereby  leaving  that 
Ledge  or  Jutty  that  is  call’d  a 
Water  Table. 

Thele  Water  Tables  are 
fometimes  left  plain,  and  lome- 
times  they  are  wrought  with 
Mouldings;  if  the  latter  (be- 
fides  the  plain  Meafure  of  the 
Wall)  they  are  rated  at  lo  much 
Per  Foot,  running  Meafure. 
WATER  COURSES. Thefe 
are  commonly  rated  by  the  Foot 
running  Meafure.  If  the  Work¬ 
man  find  Materials,  about  io  d. 
per  Foot;  if  he  find  no  Mate¬ 
rials,  about  8  d. 

As  to  the  Conveyance  of  Wa¬ 
ter  from  the  T'ops  of  Houfes 
and  "Balconies , 

It  is  enafted  by  an  Aft  of 
Parliament  made  in  the  XI. 
Year  of  King  George  I.  that 
the  Water  falling  from  the 
Tops  of  Houfes ,  after  the 
24th  of  June  1725  within  the 
Cities  of  Ijondon  and  Weftmin- 
fter,  or  their  Liberties,  from 
their  Balconies,  Pcnt-lloufes, 
&c.  /hall  be  con  vey’d  into  the 
Channels  by  Party  Pipes,  fix’d 
on  the  Sides  or  Fronts  of  the 
laid  Ploufes;  on  the  Forfeiture 
of  ten  Pounds  for  every  Of¬ 
fence. 


WATER  being  an  Element 
fo  abfolutely  neceflary  to  alt 
Manner  of  Habitations,  and 
being  not  always  to  be  found 
near  enough  to  them  for  Ufe  - 
it  will  not  be  improper  to  confi- 
der  by  what  Means  it  may  be 
found,  and  how  it  may  be  con- 
dufted. 

The  learned  Va  r  enn  i us  in 
his  Syftem  of  General  Geogra¬ 
phy,  tells  us  from  Vitruviusy 
that  if  Fountains  do  not  flow 
of  their  own  Accord,  their 
Heads  are  to  be  fought  for  un¬ 
der  Ground,  and  fo  collefted 
together.  W  hich  Springs  may 
be  difcovered  in  the  following 
Manner:  If  you  lie  down  on 
the  Ground,  in  Places  where 
you  would  feek  for  them,  be¬ 
fore  the  Sun  nfes,  and  having' 
plac’d  your  Chin  as  clofe  as 
you  can,  till  it  is,  as  it  were, 
prop  d  by  the  Earth,  fo  that 
the  adjacent  Country  may  be 
plainly  feen ;  (the  Reafon  of 
this  Pofture  is,  that  by  this 
Pofition  the  Sight  will  not  wan¬ 
der  any  higher  than  it  ought)  : 
if  you  keep  your  Chin  un- 
mov  d,  it  will  give  a  certain 
Definition  and  true  Level  of 
the  Parts  where  you  are  plac’d, 
and  in  thofe  Places  where  you 
fee  Vapours  gathering  them- 
felves  together  and  nfing  up 
into  the  Air,  there  you  "may 
dig;  for  this  Sign  never  hap¬ 
pens  in  a  dry  Place. 

2.  Coronarius  and  lome  of 
the  Ancients,  intimate,  that 
wherever  the  Twig-withy,  Flea- 
bane,  Reeds,  Trefoil,  Pond- 
Grals  and  the  Bull-Rufh  grow 
very  plentifully,  there  you  may 


molt  probably  find  Water  ;  and 
he  directs  to  find  it  by  the  fol¬ 
lowing  Experiment. 

By  digging  a  Ditch  three 
Foot  deep,  and  having  a  lead¬ 
en  Veflel  or  Earthen  Pot,  made 
in  the  Form  of  a  Semi-Circle, 
rub  it.  over  with  Oil  at  Sun-fet ; 
then  having  a  Piece  of  Wood 
half  a  Foot  long,  well  w a  fil’d 
and  afterwards  dry’d,  tie  this 
on  a  lmall  Stone  on  the  middle 
of  it,  and  fix  it  on  the  middle 
of  the  Pot  or  Veflel  with  Wax  .* 
Having  done  this,  turn  the 
Mouth  of  the  Pot  downwards, 
in  the  Trench  that  has  been 
dug,  taking  Care  that  the 
Wool  hang  down  in  the  middle 
of  the  Veflel  •  then  cover  the 
Veflel  with  Earth,  to  the  thick- 
nefs  of  a  Foot,  and  leave  it  till 
the  next  Morning  $  and  if  at 
Sun  riling  you  uncover  it,  and 
perceive  (mail  dewy  Drops 
hanging  on  the  Bottom,  and  the 
Wool  wet,  there  is  Water  in 
the  Place. 

If  the  Wool  be  very  full  of 
Water,  and  the.  Drops  hanging 
cn  the  Pot  be  very  large,  you 
may  thence  conclude  you  are 
not  very  far  from  the  Spring  • 
but  if  it  be  only  moift,  tho’ 
there  be  a  Spring  in  that  Place, 
vet  you  may  conclude  that  it 
lies  very  low,  and  not  to  be 
come  at,  without  great  Pains 
and  Charge  :  But  if  you  do 
not  find  thtTe  Syrup  oms,  you 
mult  make  the  Experiment  in 
another  Place. 

Water  may  alfo  be  difeover’d 
by  rhe  Nature  of  the  Soil.  If 
it  he  a  black  fat  Soil,  and  a- 
bound  with  Pebbles  of  a  black 
or  y t 1 low  li I )  Colon  r ,  y o u  ne e d 


not  fear  wanting  Water  in  fuch 
a  Place. 

Again  :  If  the  Soil  be  gluti¬ 
nous  or  clayey,  you  may  expetl 
to  find  Water  in  it. 

Again,  Water  or  Springs  may 
be  difeovered  by  the  natural 
Produce  of  the  Soil  (as  before ) 
as  where  Water- Plantane,  the 
Sun-Flower,  Reed-Grafs,  Ox- 
bane,  Brambles  or  Shave  Grafs, 
Calamint,  Mat-Ruihes ,  Mai¬ 
den-Hair,  Melilot,  Sower-Sor¬ 
rel  or  Ditch  Dock,  Cinquefoil, 
Blood-wort,  Night-Shade,  Wa¬ 
ter  Milfoil,  or  Coltsfoot  grow, 
there  you  will  find  Springs,  and 
where  they  grow  in  molt  A- 
bundance,  there  you  will  find 
the  moil  plentiful  Springs. 

Some  make  ule  of  the  fol¬ 
lowing  Experiment  for  finding 
Water.  They  dig  a  Ditch  a 
Foot  broad  and  3  Feet  deep, 
and  about  the  middle  of  the 
Day,  hang  a  dry  Spunge  in  the 
midle  of  it  for  3  Hours,  cover¬ 
ing  it  clofe  with  large  Reeds  ; 
and  if  the  Spunge,  when  it  is 
taken  from  thence,  is  wet,  they 
take  it  for  an  allured  Sign  that 
there  is  Water  there,  and  pro¬ 
ceed  to  dig;  but  if  on  the  con¬ 
trary  the  Spunge  is  dry,  they 
conclude  it  is  in  vain  to  fearch 
for  it  there. 

Coronarius  informs  us  from 
‘Demerit US)  that  the  Difcove- 
rers  of  Water  aver, that  flat  and 
extenfive  Plains  are  commonly 
molt  deilitute  of  Water  ;  where¬ 
as  rifing  Grounds  feldom  fail  of 
abounding  with  it  ;  and  that 
thole  Eminences ,  which  are 
moil  Iliad ed  with  Trees,  have 
generally  the  greatell  Share  of 
u. 

Other-; 
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Others  of  the  Antients  fay, 
that  wherever  you  can  difcover 
Swarms  of  Flies,  hovering  and 
pitching  about  one  and  the  fame 
Place,  they  are  certain  Signs 
that  Water  is  there. 

Moft  of  thefe  Obfervations 
of  the  Antients  are  agreable  to 
thofe  of  modern  Praflitioners. 

The  feveral  Kinds  of  Weeds, 
before  mentioned,  are  certain 
Indications,  that  Water  (  if  it 
does  not  break  out )  is  near  at 
Hand.  And  to  this  it  may  be 
added,  that  thole  kind  of  Herbs 
grow  on  moorifli  black  Land, 
on  the  Sides  of  Hills  ,  and 
where  the  Ground  is  mixt  with 
Pebbly  Gravel  or  Rock,  that  is 
of  a  dulky  brown  fandy  Colour. 

But  there  is  not  a  more  cer¬ 
tain  Sign  of  Water  in  the  World, 
than  where  Alder-Wood  grows 
naturally  and  of  its  own  Ac¬ 
cord  :  and  even  the  Oak  it  felf 
is  found  to  grow  onmoift  Hills. 

After  this  fhort  Account  of 
the  Methods  of  difeovering  of 
Springs,  their  Situation, 

I  Ihall  next  proceed  to  the  O- 
peration  it  felf. 

Thofe  who  have  been  con- 
verfant  in  Mines  and  Coal- 
works,  obferve  that  there  are 
two  Sorts  of  Springs  ;  thofe 
that  lie  near  the  Surface,  and 
are  fuppos’d  to  proceed  intirely 
from  Rain ;  and  thofe  that  lie 
deeper  and  proceed  from  a 
more  remote  Caufe. 

It  would  then  be  dangerous 
to  dig  deeper  than  the  Surface 
where  they  firlt  appear,  left 
they  Ihould  take  a  wrong  Cur¬ 
rent,  and  inltead  of  breaking 
out  Side-ways,  fhould  fink  be- 
Vol.  II.  # 


neath  their  Caufe,  and  be  loft 
in  the  Crannies  and  Openings 
of  luch  Rocks  of  Stone  and 
Gravel  as  lie  contiguous  thereto  $ 
but  thofe  are  either  Itronger 
or  weaker,  according  as  they 
happen  to  lodge  or  fall  on 
Earths,  which  are  in  their  Na¬ 
ture  more  or  lels  glutinous  and 
clayey,  and  confequently  tena¬ 
cious  of  Water  ;  or  are  other- 
wife  of  a  more  arenaceous,  gra¬ 
velly,  fandy ,  or  of  a  drying 
Chalk  and  whitifh  Earth;  or 
which  is  very  common,  of  a 
flinty  or  hollow  Subftance. 
Thefe  uppermoil  Springs  mufl 
therefore  be  fought  after  with 
Caution;  but  as  to  fuch  as  lie 
lower,  there  is  no  Fear  of  In- 
jury. 

As  to  the  Quality  of  Water. 

Thofe  who  feek  for  Water, 
fhould  firlt  coniider  what  the 
Places  are  in  which  Water  is  t® 
be  found. 

In  the  following  Places 
Springs  are  certain  and  good: 
In  Chalk,  fome  fay,  it  is  fine, 
but  riles  not  very  nigh ;  this  is 
reckon’d  the  bell  Water  of  all. 

In  fandy  Gravel  alfo  it  is 
fine ;  but  if  it  is  found  in  low 
Places  (thefe  are  generally  Rain 
Springs)  and  then  it  will  be 
muddy  and  unfa voury;  but  in 
black  Soils,  there  are  fine  thin 
Difiillations  found,  which  are 
collected  as  they  fubfide  from 
W inter  Rains  mclayeyGrounds, 
and  thofe  have  the  belt  of 
Taltcs. 

In  Ground  which  is  a  clear 
Gravel,  Springs  abound  but 
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little,  and  the  Veins  are  not 
certain  ;  but  thole  are  extraor¬ 
dinary  fweet. 

Indarge,  pebbly  Gravel,  and 
in  Sand,  Stone  or  loofe  Veins 
of  Coal,  they  are  more  ftable 
and  certain,  and  thefe  have  all 
a  good  Tafte. 

They  are  plenty  alfo  in  Red 
Stone,  and  good,  if  they  don’t 
flip  away,  and  run  off  through 
the  Interventions  thereof. 

They  How  plentifully  alfo 
under  the  Foot  of  Mountains, 
and  in  Stony  Places  :  thefe  are 
very  cold,  but  very  healthy  5 
but  the  Water  that  is  found  in 
Champion  open  Places  (Tuch  as 
the  Water  is  in  all  ftagnated 
Ponds,)  is  thick,  betwixt  hot 
and  cold,  and  not  lweet,  except 
it  be  that  which  fprings  out  of 
the  Bottom  of  Mountains,  and 
runs  into  the  middle  of  large 
Plains :  and  w  here  they  are 
ihaded  with  Trees,  there  they 
excell  the  Swectnefs  of  Moun¬ 
tain  Springs. 

The  Manner  of  difeovering 
Springs  having  been  before 
treated  of,  the  next  Thing  to 
be  confidercd,  is  the  taking  the 
exaft  Levels,  and  making  pro¬ 
per  Allowances  for  the  Curva¬ 
ture  of  the  Earth,  and  adjuft- 
ing  the  Tall  or  Current,  which 
is  generally  allow’d  for  the 
Delcent  of  Water. 

For  taking  of  Levels,  efpc- 
daily  thole  that  run  any  Di- 
ftance,  the  following  Inftru- 
ments  are  in  the  moft  Elleem. 

Of  thefe  Inftruments  or  Le¬ 
vels  there  are  various  Sorts  ; 
of  which  I  fhall  take  Notice  of 
but  two  or  three. 

Of  all  the  levels  which 
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have  been  produc’d,  there  is 
ndne  for  Porrablenefs,  Cheap, 
nefs,  Certainty  and  Difpatch, 
exceeds  that  which  follows  ;  it 
being  what  may  be  made  or 
purchas’d  for  8  or  105.  whereas 
feveral  other  Levels  will  coll 
five  or  fix  Pounds. 

T-  his  Level  is  a  Tube  made 
of  Brafs  or  other -like  folicl 
Matter,  about  three  Foot  long, 
and  12  or  15  Lines  Diameter, 
whofe  Ends  are  turn’d  up  at 
R  ight  Angles,  for  receiving  two 
Glafs  lubes,  three  or  four  In¬ 
ches  long,  faltered  on  them 
with  Wax  or  Maftic;  at  the 
middle  and  underneath  this 
1  ube,  is  fix’d  a  Ferril,  for 
placing  it  upon  its  Foot :  This 
Level ,  tho’  it  be  a  very  Ample 
one,  is  very  commodious  for 
levelling  {mail  Diitances,  fays 
M.  Le  Lion, 

Anlnltrument  founded  upon 
the  lame  Reafons,  tho’  not 
made  exaftly  in  the  fame  Man¬ 
ner,  is  deferib’d  as  follows:  It 
conlifts  of  a  Piece  of  Heart  of 
Oak,  of  two  Inches  fquarc,  in 
the  middle  of  which  was  a  large 
Groove,  into  w’hich  was  fix’d  a 
Tin  Tube,  of  about  two  and  a 
half  or  three  Foot  long;  being 
the  Length  of  thePiece  of  W  oocl 
turn’d  up  at  the  End,  into 
which  at  a  a  were  put  in  two 
Tubes  of  Glafs,  of  an  equal 
Length,  reaching  to  b  now 
into  either  Ends  of  the  Glafs 
Tubes,  which  are  always  open, 
you  may  pour  in  Water’fohigh, 
till  it  reaches  the  prick’d  Line 
cc. ,  or  thereabouts. 

Thislnllrument  may  he  fix’d 
on  a  Tripos,  or  a  plain  Table, 
or  any  other  Jnftrument  for  Sur¬ 
veying, 
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veying,  is  flipp'd  into  it  at  B ; 
and  it  it  be  manag’d  with  any 
Kind  of  Dexterity  or  Difcre- 
non,  it  will  immediately  form 
a  Level ,  as  c  c ,  before  men¬ 
tioned,  which  tho’  it  be  farther 
off  or  nearer  to  a  a>  is  not  ma¬ 
terial  ;  the  Water  which  is  in 
the  Tube  naturally,  reftmg 
on  the  Level,  over  which  you 
are  to  take  your  View.  See 
j Plate  y  Fig,  i. 

But  if  you  have  a  Mind  to 
enlarge  your  View  a  great  way, 
you  may  frame  in  a  little  Polt 
on  one  Side  of  your  Level  at 
O,  which  fhall  have  a  Screw 
fix’d  into  it  at  P,  and  may  be 
either  rais’d  higher  or  lower  at 
Pleafure,  as  your  Water  is  in 
the  Tubes,  through  which  you 
may  have  Sight  to  look  at 
K°  2,  2,  as  you  do  thro’  other 
Levels. 

The  Rationale  of  this  and 
all  Levels  of  this  Kind,  are, 
that  Water  naturally  places  it 
felf  level;  and  therefore  the 
Height  of  the  Water  in  the 
Glafs  Tubes,  will  be  always 
the  fame  in  Refpe£l  to  the  Cen¬ 
tre  of  the  Earth. 

The  next  I  lhall  mention  is 
the  Telefcope  Spirit  Level ,  a 
genteel  and  ingenious  Inftru* 
ment,  accounted  the  Invention 
of  Mr.  William  SiJJbn ,  being 
of  great  Uie  for  thole  who  are 
to  take  the  Dependance  ot  a 
River  (or  any  other  Length) 
for  15  or  16  Miles  or  more. 

This  Inftrument  confifts  of  a 
brafs  Telefcope,  of  a  convenient 
Length,  the  longer  the  bette  r, 
provided  the  Parts  ot  the  In- 
llrument  which  fupport  it,  be 
proportionably  ftrong. 
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Within  tmsTelefcope  is  fix’d 
a  Hair,  and  a  fmall  Microme¬ 
ter,  whereby  the  Diftances 
may  be  determined  at  one  Sta¬ 
tion,  near  enough  for  the  Bufi- 
nefs  of  levelling;  upon  this 
Telefcope  is  fix’d  with  two 
fmall  Screws,  the  Spirit  Tubs. 
and  Bubble  therein,  which  Bub¬ 
ble  will  reft  exaflly  in  the  mid¬ 
dle  of  the  Tube,  when  the 
Teleicope  is  let  truly  level. 

Under  the  Telefcope  is  a 
double  Spring, with  two  Screws, 
by  which  the  Bubble  is  brought 
exaftly  to  a  Mark  in  the  middle 
of  the  Tube;  to  which  Spring 
is  fix’d  a  conical  Ferril,  which 
is  a  Direction  for  the  Telefcope 
to  move  horizontally  at  Plea¬ 
fure. 

There  is  alfo  a  three-legg’d 
Staff,  a  Ball,  Socket,  and  tour 
Screws,  to  adjuft  the  horizon¬ 
tal  Motion,  the  fame  with  that 
belonging  to  all  Surveying  In- 
ftruments.  See  Platey  Fig.  2. 

For  your  Afliftance  to  this, 
and  the  other  Levels  before- 
mention’d,  you  mult  be  pro¬ 
vided  with  two  Station  Staves, 
reprefented,  Fig ,  3.  each  ten 
Foot  long,  that  may  Hide  one 
by  the  Side  of  the  other  to 
five  Foot,  for  the  eafier  Car 
riage;  thefe  muft  be  divided 
into  icoo  equal  Parts,  and  num- 
bred  at  every  tenth  Divifion  10, 
20,  30,  40,  till  you  come 
to  1000  ;  but  every  centefimal 
Divifions  (wrhich  is  the  moft 
that  can  be  exprefs’d  in  the 
Figure  before  -  mentioned)  as 
100,  iool  300,  Sfc.  to  iooo, 
ought  to  be  exprefs’d  in  large 
Figures,  that  the  Divifion  may 
be  more  eafiW  counted  5  and 
E  e  2  you 
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you  may  alfo  have  another 
Piece,  five  Foot  long,  divided 
alfo  into-  500  equal  Parts,  to 
he  added  to  the  former,  when 
you  lhall  lee  Occafion. 

Upon  theie  Staves  are  two 
Vanes  or  black  Boards  made  to 
Aide  up  and  down,  which  will 
alio  (land  againft  any  Divifion 
on  the  Staff,  by  the  Help  of 
Springs  5  thel'e  Vanes  are  bell 
made  30  Parts  wide,  and  90 
Parts  long*  let  the  Faces  of 
them  be  divided  into  three 
equal  Spaces  ;  by  two  Lines 
drawn  Length  ways  ;  let  the 
two  extreme  Parts  be  painted 
white,  and  the  other  two  black, 
which  will  render  them  fit  for 
all  Dillances.  See  F late ,  Fig. 3. 

When  you  are  thus  provided 
with  a  good  Inftrument,  two 
Station  Staves,  a  Cham  and 
two  Afliftants,  you  may  pro¬ 
ceed  to  your  W  ork  3  but  firlf  it 
will  be  neceffary  to  know  if 
your  Inftrument  be  well  ad- 
jufted. 

Now  to  do  this,  you  are  to 
chufe  feme  Field  or  Meadow, 
which  is  nearly  level,  and  fet 
down  the  Inftrument  about  the 
middle  thereof,  and  make  a 
Hole  in  the  Ground  under  the 
Centre  of  the  Inftrument,  from 
which  meafure  out  a  Night- 
Line,  fome  convenient  Length 
as  20  Chains,  and  there  leave 
one  cf  your  Afliftants  w;ith  his 
Station  Staff;  and  then  return 
to  the  Inftrument,  and  meafure 
out  the  fame  Number  of  Chains, 
ig  the  other  way:  by  the 
Direction  of  the  Inftrument  and 
laft  Station  Staff,  as  near  in  a 
Right- Line  as  you  can  guels, 
sujd  there  leave  your  other  A f- 


fillant  with  his  Station  Staff, 
fo  will  the  Inftrument  and  Sta¬ 
tion  Staves  be  in  a  dirc£l  Line. 

Then  return  to  the  Inftru¬ 
ment,  and  fet  it  horizontal, 
which  is  prelcntly  done  by 
Ball  and  Socket,  and  turn  the 
Tclefcope  about  on  its  horizon¬ 
tal  Motion  to  your  firft  Afif- 
tanr,  and  move  the  Teleicopc 
by  the  two  Screws  in  the  double 
Spring,  till  the  Bubble  relts 
exaflly  in  the  middle  of  the 
Spirit  Tube  ;  then  obferve 
where  the  Hair  cuts  the  Staff, 
and  direft  your  Aftillant  to 
move  or  Hip  the  Vane  or  Board 
up  and  down,  till  the  Hair  cuts 
the  middle  thereof,  fo  that  you 
can  fee  as  much  of  the  Vane 
above  the  Hair,  as  is  below  it, 
and  there  give  him  a  Sign  to 
fix  it ;  then  dire£l  the  Tele- 
lcope  towards  your  lecond  Af- 
fiftant,  and  proceed  in  the 
fame  Manner ;  fo  are  the  Vane9 
on  each  Staff,  equi  -  diftant 
from  the  Centre  of  the  Earth. 

Remove  the  Inftrument  to 
that  Affiftant  which  is  neareft: 
the  Sun,  that  you  may  have 
the  Advantage  of  the  other 
Affiftant’s  Vane,  and  there  fet 
down  the  Inftrument,  as  near 
the  Staff  as  you  can ;  then 
having  let  the  Inftrument  hori¬ 
zontal,  fo  that  the  Bubble  refts 
in  the  middle  of  the  T ube,  ob¬ 
ferve  what  Direction  is  then  cut 
by  the  Hair  in  the  Telefcope, 
above  or  below  the  middle  of 
the  flat  Board  or  Vane ;  for  fo 
many  Divifions  muft  the  other 
Afliftant’s  Vane  be  elevated  or 
deprefs’d,  which  you  muft  direfi 
him  to  do  accordingly. 

Here  the  Diftance  of  the  In¬ 
ftrument 
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ftrument  from  the  Station  Staff 
is  40  Chains,  for  which  you 
mull  make  an  Allowance  for 
the  Earth  s  Curvature,  which, 
by  the  following  Table  you 
will  find  to  be  16  T£  Parrs  3 
therefore  let  the  Vane  on  the 
Staff  be  raifed  16  Fs  P;irts. 

Then  direct  the  Telefcope 
to  the  Var.e  thus  railed,  and  if 
the  Hair  curs  the  Middle  there¬ 
of,  while  the  Bubble  refts  in 
the  Middle  of  the  Tube,  the 
Inftrument  is  right,  but  if  not, 
raife  or  deprefs  the  Telercope 
by  the  Screws  in  the  double 
Spring,  till  the  Hair  cuts  the 
Middle  of  the  Vane,  and  then 
by  the  Help  of  the  Screws  that 
fixed  the  Tube  to  the  Tele¬ 
fcope,  move  the  Bubble,  till  it 
refts  in  the  M iddle  ot  the  T ube, 
fo  is  the  Level  adjufted. 

As  to  the  Allowances  to  be 
made  for  the  Curvature  of  the 
Earth,  when  the  Station  Saves 
are  planted  at  unequal  Li  dan¬ 
ces  from  the  Inftrument,  you 
muft  take  the  following  Me¬ 
thod. 

Suppofe  the  Inftrument  was 
placed  on  an  Eminence  be¬ 
tween  two  Valleys  A  and  B, 
and  the  firft:  Affiftant  ftanding 
with  his  Station  at  C,  and  the 
fecond  at  D,  and  it  is  required 
to  know  the  different  Height 
of  the  Hills  C  and  D. 

Firft,  Set  the  Inftrument  ho¬ 
rizontal,  and  then  dire£i  the 
Telefcope  to  the  firft:  Affiftant’s 


Staff  at  C,  and  by  the  Spring 
Screws,  fet  the  Bubble  exaft, 
observing  where  the  Hair  cuts 
the  Staff,  and  by  Signs  caufe 
him  to  move  the  Vane  higher 
or  lower,  till  the  Hair  cuts  the 
Middle  thereof,  and  then  give 
him  a  Sign  to  note  down  the 
Divilion,  cut  by  the  upper  Edge 
of  the  Vane,  which  iuppofe 
104  Parts  from  the  Ground, 
and  by  the  Micrometer  in  the 
Telefcope,  find  the  Diftance 
from  the  Inftrument  to  the 
Staff  C,  to  be  about  10  Chains, 

Then  direct  the  Teleicope 
to  D,  and  proceed  in  the  fame 
Manner  as  before,  and  find  that 
the  Hair  cuts  849  Parts  from 
the  Ground,  and  by  the  Mi¬ 
crometer,  the  Diftance  to  D,  is 
determined  to  be  about  35 
Chains. 

Next  look  into  the  Table  of 
Curvature  following,  and  find 
againft  10  Chains,  one  Part  to 
be  deduced  for  the  Curvature 
of  the  Earth  at  that  Diftance, 
fo  will  ahe  Affiftants  Note  be 
made  to;  Parts. 

A  lfo  againft  35  Chains  you 
will  find  rrrr  which  being  de-. 
duffced  out  of  489,  there  re¬ 
mains  836  Tb  which  nnift  be 
noted  by  the  lecond  Affiftant. 

Now  if  the  103,  as  noted  by 
the  firft  Affiftant,  be  fubtracled 
from  836  rh  as  noted  by  the 
fecond,  the  Remainder  will  be 
733  -j4,  and  fo  mu.:h  the  Hill  C 
is  higher  than  the  Hill  d « 
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^  ^  Bath's  Curvature ,  calculated  to 

the  Thoufandth  Part  cj  a  Foot ,  at  the  End  of  every 
Chain ,  from  one  Chain  to  40. 


Chains. 

1 

2 

3 

4 

5 

Dec. 

Feet. 

•  coo 

000 

CO  I 

002 

003 

Chains. 

1 1 

12 

*3 

15 

Dec. 

Feet. 

013 

01 5 
017 

C20 
02  3 

Chains. 

2  1 

22 

2  3 

24 

2  5 

Dec. 

Feet. 

°45 

C50 

°5  5 
c6o 
065 

Chains 

32 
*  ^ 

34 

35 

Dec. 

Feet. 

0  99 
106 

1  x3 
120 
127 

6 

7 

8 

9 

10 

004 

005 

007 

008 

010 

16 

17 

18 

J9 

20 

026 

030 

033- 

037 

041 

2  6 

27 

28 

29 

SO 

070 

075 

081 

087 

09; 

S6 

37 

38 

39 

40 

1 34 
141 
149 

1 57 

1 66 

Thus  you  have  a  Table  of 
the  Curvature  of  the  Earth  • 
but,  if  you  have  not  the  Table 
at  hand,  or  the  Number  re¬ 
quired  be  not  to  be  found  there¬ 
in,  then  you  may  find  the  Allow¬ 
ance  which  is  to  be  made  at  any 
Diftance  by  the  following  Rule. 

Multiply  the  Square  of  the 
Chains  by  31,  and  divide  the 
Product  by  300000,  and  you 
will  have  the  Anfwer. 

In  this  Manner,  by  making 
an  Allowance  for  the  Curva^ 
ture  of  the  Earth,  you  may 
fend  a  Station  Staff  forwards 
half  a  Mile  or  farther,  from  the 
Inftrument,  and  take  a  Sight 
over  Valleys  at  once  «  the 
horizontal  Diftance  being  in 
this  Cafe  the  only  I  hing  to  be 
regarded. 

I  lhall  now  come  to  the  Ope¬ 


ration,  by  which  it  may  be 
known,  whether1  Water  may 
be  conveyed  in  Pipes  or  Tren¬ 
ches,  from  a  Spring-head,  to 
any  determined  Place. 

At  the  Spring  head,  fet  up 
one  of  your  two  Station  Staves, 
as  nearly  perpendicular  as  you 
can,  and  leave  with  one  of  your 
Afiiftants,  proper  Direttions 
for  railing  or  depreffing  the 
Vane  on  his  Staff  according  to 
certain  Signs,  which  you,  Hand¬ 
ing  at  jour  Inftrument,  /hall 
give  him.  Alfo  let  him  bepro- 
vided  with  Pen,  Ink  and  Paper, 
to  note  down  very  carefully  the 
Divifion  of  the  Staff  which  the 
Vane  /hall  cut,  when  you  make 
a  Sign  that  it  ftands  m  its  right 
Pofirion. 

Carry  your  Inftrument  to¬ 
wards  the  determined  Place  you 

are 
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arc  going  to,  as  far  as  you  can 
fee  them  ;  fo  that  thro’  the 
Telefcope  you  may  but  fee  any 
Part  of  the  Staff  left  behind, 
when  the  Initrument  is  fet  ho¬ 
rizontal  5  and  from  that  Place 
fend  your  Affiitant  forward 
with  his  Sration  Staff,  with  the 
lame  InltruCtions  which  you 
gave  at  fir  ft. 

Sc:  the  Initrument,  by  the 
Help  of  the  Ball,  Socket,  and 
Screws,  and  direCi  the  Tele¬ 
fcope  to  your  firft  Affiftant’s 
Staff,  and  then  by  the  Help  of 
the  Spring-Screws,  bring  the 
Bubble  exactly  to  the  Middle 
of  the  Tube,  and  when  it  refts 
there,  give  a  Sign  tor  your 
Affiitant  to  note  the  Parts  ot  the 
Staff. 

Turn  about  the  Telefcope 
to  your  lecond  Affiftant’s  Staff, 
and  by  the  Spring  Screws  as 
before,  fet  the  Bubble  exuCt  ; 
then  dire 61  your  fecond  Affift- 
ant  to  move  the  Vane  higher 
or  lower,  till  you  fee  the  Hair 
in  the  Telefcope  cuts  the  mid¬ 
dle  of  theVane  or  Sight-board  $ 
(but  in  long  Distances  the  Hair 
will  almolt  cover  the  Vane  • 
however  let  it  be  let  in  iuch 
a  Manner,  that  as  much  may 
be  above  the  Hair  as  below  it, 
(as  near  as  you  can  guefs^l  and 
then  give  him  a  Sign  to  note 
the  Divifion  upon  the  Staff  $ 
and  always  let  your  Affiftants 
note  the  Divifion  cut  by  the  up¬ 
per  Edge  of  the  Vane. 

Let  your  firft  Affiitant  then 
bring  his  Station  Staff  from  the 
Spring  Head,  and  changing 
Places  with  the  fecond  Affiit¬ 
ant,  let  your  fecond  Affiitant 
carry  his  forwards  to  the  deter¬ 


mined  Place,  to  which  you  ar? 
going,  and  at  a  convenient  Dif- 
tance  ereCt  it  perpendicular, 
whilft  your  firft  Affiitant  tar¬ 
ries  with  his  Staff,  where  your 
lecond  Affiftant  itood  before. 

Place  your  Initrument  be¬ 
tween  your  two  Affiftants,  as 
near  the  middle  as  you  can, 
on  account  of  the  Curvature  of 
the  Earth,  and  firft  direct  your 
Telefcope  to  your  firft  Affilt- 
anr’s  Staff,  and  when  the  Te¬ 
lefcope  is  levelled  to  one  of  the 
Divitions  on  the  Staff,  let  him 
note  that  Di  ftfion  in  an  order¬ 
ly  Manner,  under  the  firft  Ol> 
iervation  ;  and  let  the  lecond 
Affiitant  do  the  lame. 

And  in  this  Manner  proceed 
over  Hill  and  Dale,  as  ftrait 
forwards  as  the  Way  will  per¬ 
mit,  to  the  appointed  Place 
(only  repeating  rhefe  Directions ) 
tho’  it  be  20  Miles  diftant  from 
the  Spring  Head. 

But  in  the  whole  Paffage,  let 
th:s  be  a  conftant  Rule,  from 
which  you  mult  never  depart, 
viz.  that  your  firft  Affiftant 
mu  ft  at  every  Station  ftand  be¬ 
tween  the  Spring  Head  and 
your  Initrument,  and  your  fe¬ 
cond  Affiitant,  muft  always 
ltand  between  the  Inftrument 
and  the  appointed  Place  to 
which  the  Water  is  to  be  con¬ 
veyed  ;  and  alfo  the  firft  Affift¬ 
ant  muft  be  fure  to  place  his 
Staff  exaCtly  in  the  Place  where 
the  lecond  ftood. 

Being  come  to  the  Place  ap¬ 
pointed,  let  both  your  Affift¬ 
ants  give  in  their  Notes,  which 
ought  to  ftand  in  the  Manner 
and  Form  following. 

Firft 


E  e  4 
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Firft  AJfiJlant's  Notes. 

Stations.  Parts. 

1 

Second  AJfiJlant's  Notes. 

Stations.  Parts. 

1 

1029 

i 

1325 

2 

529 

2 

634 

3 

695 

3 

743 

4 

793 

4 

898 

5 

82 1 

5 

762 

6 

1373 

6 

*354 

7 

0 

724. 

7 

891 

8 

227 

8 

1449 

9 

46  5 

9 

532 

10 

732 

io 

891 

1 1 

321 

ii 

<*54 

12 

61 1 

12 

I55I 

Sum 

8335 

Sum 

11364 

'When  you  have  taken  the 
Levels,  and  fumm’d  up  the 
fame,  you  will  find  the  Dif¬ 
ference  of  the  two  Affiftant’s 
Notes  to  be  3029  Parts,  which 
is  about  3  Foot  •§-.  but  that  you 
may  be  the  more  certain,  it  is 
beft  to  try  the  fame  in  another 
Traci,  and  by  another  good  In- 
ftrument,  and  it  may  happen 
to  be  the  fame,  which  it  will 
be  very  near,  if  the  fame  has 
been  rightly  furvey’d. 

Where  note,  that  if  in  the 
making  the  fecond  Experiment, 
tho’  you  take  more  Stations 
than  at  the  firft,  yet  the  Notes 
compar’d  together  will  be,  if 
not  equal,  yet  will  differ  but 
very  little  in  the  Parts. 

Note,  If  from  the  firft  Affift- 
ant’s  Staff  you  meafure  any 
Number  of  Chains  towards  the 
Place  you  are  going  to,  as 


fuppofe  20,  and  then  fet  down 
the  Inftrument,  and  then  mea- 
lure  ten  Chains  forwarder,  and 
there  place  the  other  Station 
Staff,  you  will  have  no  Occa- 
fion  to  make  any  Allowance  for 
the  Curvature  of  the  Earth,  be- 
caule  the  Inftrument  being 
planted  in  the  Middle  of  the 
Diftances  between  the  Station- 
Staves,  the  Erron?  mutually 
deftroy  one  another. 

But  this  mealuring  the  Dif¬ 
tances,  with  the  Chain  or  o- 
therwife,  is  very  tedious,  and 
in  fome  Places  (where  the 
Ground  is  very  uneven)  un- 
pra&icable,  unlefs  you  make  a 
Multitude  of  Stations  3  fo  if  the 
Way  between  the  two  deter¬ 
mined  Places,  whole  different 
Heights  you  would  know,  lie$ 
over  Hills  and  Dales,  then  you 
mull  in  that  Cafe  mate  four  or 

five 
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five  Stations,  otherwife  yon  will 
not  be  able  to  fee  any  Part  of 
the  Staff,  when  the  Inftrument 
is  let  horizontal,  which  might 
as  well  be  done  alone,  as  in  the 
foregoing  Oblervations,  in  the 
Manner  delcribed  in  the  Table 
of  Curvatures. 

For  the  common  Occafions  of 
Levelling  to  be  performed  with¬ 
out  much  Apparatus  oflnftru- 
ments,Time  orTroublc,  the  fcl- 
lowingMethod  is  recommended. 

Set  a  Pole  upright  in  a 
Spring,  Pond,  River,  or  other 
Place,  whence  Water  is  to  be 
brought,  and  mark  how  many 
Feet  and  Inches  of  it  are  above 
W  arer. 

Then  let  up  another  Pole  of 
equal  Length  with  the  other 
in  the  Place  to  which  the  W  ater 
is  to  be  brought. 

Place  the  Centre  cf  a  Qua¬ 
drant  on  the  Top  of  this  laft 
Pole,  fo  that  the  Plummet^may 
hang  free  ;  fpy  through  the 
Sights  the  Top  of  the  Pole  that 
is  let  up  in  the  Water,  and  if 
the  Thread  cuts  any  Degree  of 
the  Quadrant,  the  Water  may 
be  conveyed  by  a  Pipe  laid  in 
the  Earth. 

But  if  you  cannot  fee  from 
one  Pole  to  the  other,  the  Ope¬ 
ration  muff  be  repeated. 

Dr.  Halley  fuggefts  a  new 
Method  of  Levelling,  which  has 
been  put  in  Practice  by  fonteof 
the  French  Academy  :  This  is 
performed  wholly  by  means  of 
theBaromcter, in  which  the  Mer¬ 
cury  is  found  to  be  fufpended  to 
fo  much  the  lefs  Height,  as  the 
Place  is  farther  remote  from 
the  Centre  of  the  Earth. 

Hence  it  follows  that  the  dif¬ 


ferent  Height  of  the  Mercury 
in  two  Places,  gives  the  Diffe¬ 
rence  of  the  Level. 

Dr.  'Derham  from  fome  Ob- 
fervations  he  made  at  the  Top 
and  Bottom  of  the  Monument, 
found,  that  the  Mercury  fell  7£ 
of  an  Inch  at  every  82  Foot  of 
perpendicular  Alcent,  when 
the  Mercury  is  at  50  Inches. 

Dr.  Halley  allows  of  of 
an  Inch  for  every  50  Yards  • 
which  confidering  how  accu¬ 
rately  Barometers  are  now 
made,  an  Inch  in  lome  of  them 
being  divided  into  100  or  more 
Parrs,  all  very  fenfible,  he 
thinks  this  Method  lufficiently 
exa<51  to  take  the  Level  for  the 
Conveyance  of  W^ater,  and  lefs 
liable  to  Error  than  the  com¬ 
mon  Levels. 

The  lame  Author  found  a 
Difference  of  3  Inches  8  Tenths 
between  the  Height  of  the  Mer~ 
cury  at  the  Top  and  Bottom  of 
Snoivdon  Hill  in  Wales. 

Of  the  proper  Methods  to  he 
taken  in  adjufiing  the  Levels 
or  Falls  from  a  Spring-head , 
fo  as  to  condu£i  them  by  a 
gradual  Defcent  to  the  Houfe> 
or  other  Flace  required , 

The  Defcent  from  the  Spring 
Head  to  the  Refervoir  be¬ 
ing  taken,  the  next  Thing  to 
be  done,  is  to  determine  what 
Fall  the  Water  is  to  have,  or 
in  other  Words,  how  many  Feet 
or  Inches,  or  how  much  De- 
pcndance  is  to  be  allowed  ta 
a  Yard,  to  a  Pole,  to  1 00  Feet 
or  Yards,  or  a  Mile  or  Miles  in 
Proportion ,  fo  as  that  the 
Water  may  have  a  proper  Cur¬ 
rent 


W  A 

rent,  and  may  at  laft  not  fall 
too  low,  but  be  brought  gra¬ 
dually  to  the  Top  of  the  Refer- 
voir  or  Pond  where  it  is  to  be 
ufed. 

But  before  we  proceed  to 
the  Adjuftment  of  the  Depen- 
dance  or  Fall  of  Water,  it  will 
not  be  improper  to  enquire  in¬ 
to  the  Fall  of  fome  AqueduCs 
and  Water-courfes,  both  at 
Home  and  Abroad,  fince  ’tis 
from  FaC  rather  than  Theory 
and  Speculation,  that  the  cer¬ 
tain  Confequences  of  this  or 
any  other  Employ  muft  be  de¬ 
duced. 

Vitruvius  tells  us,  that  the 
Romans  allowed  for  the  Chan¬ 
nels  or  Sewers  of  their  Aque- 
du£ls  for  every  ioo  Feet,  run¬ 
ning  half  a  Foot  of  Declination 
or  Sloping  (which  is  near  27 
Foot  in  a  Mile)  and  if  any 
Hills  were  in  their  Way,  they 
dug  thro’  them,  making  Vents 
to  give  Air  at  convenent  Di- 
ftances  ;  they  not  being  ap¬ 
prized  in  that  early  Dawn  of 
Hydroftaticks,  that  if  you 
would  confine  your  Spring  in 
Leaden  Pipes,  it  would  rife 
over  Hill  and  Dale,  if  the 
Spring-head  were  fo  high  as  to 
over-top  them,  proper  Allow¬ 
ance  being  made  for  Friction, 
and  the  Interpofition  of  Air, 
which  may  be  let  out  by  Wind- 
cocks,  as  fome  Authors  have 
taught. 

The  lo  much  -famed  Aque- 
du£t  of  Claudius ,  was  (as  Mr. 
Addifon  informs  us)  five  Foot 
and  a  half  in  a  Mile  ;  but 
whether  he  means  an  Italian 
or  Englijh  Mile  does  not  ap¬ 
pear  5  but  if  it  be  an  Englijb 
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Mile,  Exp  erience  informs  us 
it  is  an  Allowance  large  enough, 
tho’  it  were  not  to  be  above  a 
Foot  Fall  m  1000. 

Varenius  in  his  Geography 
relates,  from  fome  French 
Writers,  that  the  Seine,  out  of 
which  the  Water  is  carried  from 
the  Armory  at  Paris,  to  the 
Royal  Gardens ,  is  fcarce  one 
Foot  Fall  in  500  Fathoms,  e- 
very  Fathom  being  6  Foot  3 
now  500  being  multiplied  by  6 , 
the  Produ£l  is  3000  Feet,  which 
i?  half  a  Mile,  and  260  Feet, 
if  accounted  in  the  English 
way  $  by  which  it  appears  that 
the  Fall  is  about  two  Foot  in  a 
Mile  :  but  later  Experience 
Ihews,  that  Water  will  defeend 
in  lels  than  that.  The  Water- 
courfe  at  ‘Plymouth  is  faid  to 
be  but  five  Inches  in  a  Mile- 
Fall  $  and  onemadefome  Years 
lince,  by  Mr.  Stephen  Suit - 
zer,  for  the  Earlot  Coningsby\ 
but  about  four. 

The  New  River ,  according 
to  the  Relation  of  Mr.  Mills 
the  chief  Surveyor  of  that 
Work,  is  in  the  mean,  but  be¬ 
tween  3  and  4  Inches  Fall  in  a 
Mile  3  tho’  in  fome  Places  it 
be  more,  and  in  others  lefs  : 
And  Sir  Jonas  Moore  is  faid  to 
allow  but  3  Inches  3  and  the 
fame  is  praCifcd  in  the  Fens 
of  Lincoln  and  Cambridgepi re, 
where  the  Water  is  almoft  of  a 
deadifii  Flat  3  but  the  general 
Allowance  is  4  Inches  and  a 
half  by  all  Ingenicrs. 

To  conclude  this,  the  con¬ 
ducing  of  Water  varries  ac¬ 
cording  to  the  Conveyances  in 
which  it  is  carried. 


Water 
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Water  conveyed  in  Pipes,  ef- 
pecially  if  they  are  fmall,  re¬ 
quires  more  Dependance  than^ 
any  other  Way,  on  account  of 
the  Friction  there  is  againlt  the 
Sides  of  the  Pipes,  as  well  as 
Wind-boundneis  that  generally 
they  are  liable  to. 

That  which  is  conveyed  in 
Drains,  will  pafs  more  eafily 
and  freely  3  but  Water  pafTing 
in  an  open  Carriage,  will  pais 
the  moft  free  of  all  3  except 
the  Winds  are  againft  the 
Stream,  becauie  of  that  conti¬ 
nual  Agitation  and  Pulfionthat 
there  is  in  the  Air. 

But  to  come  to  Practice  : 
Suppofe  the  Length  the  Water 
is  to  be  conveyed  is  1000  Yards, 
and  the  Fall  from  the  Spring¬ 
head  to  the  Refervoiror  Houfe, 
is  25  Foot  9  Inches,  and  it 
ihould  be  required  to  know 
how  many  Inches  or  Parts  of  an 
Inch  muft  be  given  to  every 
Yard  or  Pole,  in  order  to  give 
this  Water  its  proper  and  gra¬ 
dual  Defcent  or  Fall. 

In  the  firft  Place,  you  muft 
reduce  the  25  Foot  9  Inches  in¬ 
to  Inches,  which  make  309  3 
but  thofe  not  being  brought  in¬ 
to  Terms  low  enough  to  be 
divided  by  icoo,  you  muft  re¬ 
duce  the  309,  multiplying  by 
1 2,  to  bring  it  intoLines  or  Parts 
of  an  Inch,  the  Produce  of 
which  will  be  3708,  as  is  feen 
by  the  Operation. 
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12 

•  0 

300 

:  0 

9 

309 

:  0 

1 2 

:  O 

1 1  000J3  1  708  :  of 

Which  being  divided  by  1000 
the  Number  of  Yards  contained 
in  theLength,  the  Quotient  will 

l  \  ^nes  of  a  Line, 

which  is  near  3  Lines  -|,  or  a 
Quarter  and  |  of  an  Inch  3 
however  you  may  allow  it  a 
Quarter  and  half  Quarter, 
which  is  4  Foot  7  Inches  in  a 
Mile,  and  have  to  fpare,  and 
to  anfwer  for  any  Error  or  fmall 
Miftake  that  may  happen  in 
carrying  on  the  Work. 

Suppofe  farther,  that  the 
Length  of  this  Fall  of  25  Feet 
9  Inches,  be  4  Miles  and  a 
Quarter,  and  it  is  required  to 
know  how  many  Feet  or  Inches 
it  is  proper  to  allow  in  a  Mile, 
or  any  Part  or  Quantity  of  a 
Mile  ? 

Firft  reduce  the  four  Miles 
and  a  Quarter,  into  Quarters 
of  a  Mile,  which  making  9) 
by  fuch  Multiplication,  divide 
the  2  5  Feet  9  Inches  by  9,  and 
the  Quotient  is  the  Anfwer. 


Example. 
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And  the  Anfwer  is  34  \  Feet, 
or  two  Foot  10  Inches  %  ; 
and  fo  much  muft  be  allowed 
for  the  Fall  in  a  Quarter  of  a 
Mile,  which  is  1  Foot  5  In¬ 
ches  in  a  Furlong;  and  a  little 
more  than  one  Line  or  one 
Twelfth  of  an  Inch  to  a  Pole, 
and  1 1  Foot  and  |  in  a  whole 
Mile,  a  very  good  Dependance 
for  the  Paflage  and  Convey¬ 
ance  of  Water  where  it  can  be 
had. 

But  there  are  other  Things 
to  be  confidered,  in  relation 
to  the  Conveyance  of  Water  in 
Pipes,  i.  e.  Friftion,  Wind- 
boundnefs,  £5 *c.  becaufe  as  M. 
Alariotte  obferves(and  that  from 
curious  Experiments,)  that  Wa¬ 
ter  never  riles  to  its  own  Level, 
on  account  of  the  Fri&ion  that 
is  on  the  Sides  of  the  Pipes, 
which  Friflion  increafes  the 
longer  the  Diftance  is. 

Now  to  adjufl  this  Stoppage 
or  Fridlion  as  near  as  may  be, 
the  general  Rule  among  Work¬ 
men  is  to  allow  one  eighth  of 
the  Height  for  the  Interruption 
it  meets  with  in  its  long  Paf- 
fage. 

So  that  if  the  Defcent  from 
a  Spring-head  to  the  Refervoir 
be  128  Foot,  you  are  according 
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to  this  general  Rule,  to  divide 
it  by  8,  and  the  Product  will 
be  1 6. 

Which  fhews  that  the  Water 
will  not  rife  fo  high  as  the 
Spring-head  by  1 6  Feet. 

But  Monfieur  Alariotte  (to 
whom  we  are  fo  much  indebted 
for  his  Mydroftaticks  )  has 
brought  this  Matter  to  a  more 
exaft  Calculation ,  producing 
it  as  a  certain  general  Rule, 
That  the  Difference  of  the 
Height  in  Jets  d’eau,  or  in  other 
Words,  the  Defcent  of  the  Wa¬ 
ter  from  its  IT  ad  to  the  Refer - 
voir,  or  i Place  affigned  for  the 
Reception  ,of  it ,  is  in  a  fub- 
duplicate  Ratio  of  its  Height . 
And  tho’  ’tis  certain,  that  he 
made  Ufe  of  this  Rule  to  de- 
monftrate  the  Rife  of  Jets  in 
the  open  Air  ;  and  as  external 
Air  has  undoubtedly  a  greater 
Effefl  on  the  Rife  of  Water, 
than  the  Fri£lion  againfl  the 
Sides  of  the  Pipes,  we  may  be 
the  more  fure,  that  if  ther#  be 
any  Error,  it  is  on  the  right 
Side,  and  that  without  any 
great  Deviation  from  Truth, 
it  may  be  applied  to  the  Fric¬ 
tion  that  is  in  inclos’d  Pipes. 

But  to  proceed  upon  the  Foot 
of  the  foregoing  Rule,  it  is,  as 
may  be  feen  in  Dr.  Defagulier's 
Tranflation  of  M.  Mariotte , 
and  which  has  been  confirmed 
by  undoubted  Experiments, 
that  a  Spring-head  five  Feet 
one  Inch  high,  will  raife  the 
Water  5  Foot,  and  that  confe- 
quently  the  Friftion  that  is  al¬ 
lowed,  is  one  Inch  ;  and  ac¬ 
cording  to  this  Proportion  the 
following  Table  is  calculated. 
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A  TAB  LE  of  the  Heights  to  which  JVater  will  riff , 
■proceeding  from  Refervvrs  or  Spring-Heads  of  different 
Heights as  alfo  from  five  Foot  to  ioo. 


The  Height  ot  the  Refervoir 
or  Spring  Head. 

The  Heigiu  to  which  Water 
will  rife. 

Feet 

Inches. 

Feet  Inch. 

5 

1 

5 

0 

IO 

4 

10 

0 

*5 

9 

15 

0 

24 

4 

20 

0 

*7 

1 

M 

0 

33 

0 

30 

0 

39 

1 

35 

1 

45 

4 

40 

0 

5 1 

9 

45 

0 

58 

4 

5° 

0 

<*5 

1 

55 

0 

72  l 

!  0 

60 

6 

79 

1 

*5 

0 

8-5 

4 

70 

6 

93 

9 

75 

O 

101 

4 

80 

O 

109 

1 

85 

O 

0 

90 

0 

l25 

1 

95 

0 

1 3  3 

1 4 

ioo 

O 

It  has  before  been  obferv’d, 
that  the  weaknefs  of  Water 
that  runs  a  great  way,  is  a 
great  Deal  more  in  Proportion 
to  the  Length  it  runs,  than  to 
any  other  Caufe,  it  being  found 
by  Experiments  (as  the  learned 
and  ingenious  Dr.  ^Defaguliers 
tells  us)  that  this  diminution  or 
weakening  of  the  Water,  di- 
minifhes  rather  in  Proportion 
to  the  Length  it  runs,  than  to 
the  Friftion  againlt  the  Sides 
of  the  Pipes. 

But  as  this  Diminution  is 


Fa£t  (let  it  proceed  from  what 
Cauie  it  will)  and  as  all  Mo¬ 
tions  do  decreafe  in  Proportion 
to  the  Spaces  through  which 
they  pals,  it  will  be  proper  to 
endeavour  after  a  Determina¬ 
tion,  as  near  as  poflibly  we  can, 
that  we  may  come  the  nearer 
to  the  Truth  of  our  Calcula¬ 
tion,  in  the  giving  this  requifite 
Dependance  to  Water,  that  is 
to  run  from  a  Spring-Head  to  a 
Refervoir,  either  in  Leaden  or 
other  Pipes. 

And  lince  this  Diminution  or 
Stoo- 
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Stoppage  is  fas  all  other  Mo¬ 
tions  arc  j  in  a  fubduplicate 
Ratio  to  the  refpeflive  Spaces 
through  which  it  pa  fifes,  let  us 
fuppofe,  that  as  Water  that 
falls  from  a  Refervoir  of  133 
Foot  high,  rifesbut  to  100  Foot 


at  a  1000  Yards  Diftance,  and 
that  this  Diminution  beginning 
from  thence,  increafes  gradual- 
1  y,  fuppofe  four  Inches  at  the 
firft,  and  fo  on  according  to  the 
fore -mention’d  Ratio,  then  the 
Account  may  Hand  thus. 


A  TABLE  of  the  Diminution  or  Decreafe  of 
Water  pa  fling  through  Pipes  of  great  Length. 


[  Length. 

Decreaie. 

Yards 

Feet 

Inches 

IOOO 

0 

4 

1500 

0 

9 

2000 

1 

4 

1* 

O 

0 

2 

1 

3000 

3 

0 

3500 

4 

1 

4000 

5 

4 

4500 

6 

9 

5000 

8 

4 

5  5°° 

10 

1 

6000 

12 

0 

6500 

14 

1 

7000 

16 

4 

7500 

18 

9 

8cco 

21 

4 

8500 

23 

1 

9000 

27 

0 

9500 

30 

1 

TCOOO 

4 

By  which  it  appears  that  this  Water,  for  the"  four  Miles  and 
Diminution  will  be  33  Feet  4  a  half  in  Length  before  men- 
Inches  in  10000  Yards,  or  about  tion’d,  it  would  come  to  agree 
five  Miles  and  three  quarters  pretty  nearly  with  what  I  have 
or  fomething  more.  been  endeavouring  to  eftablifh 

And  this  feems  to  be  the  for  a  certain  Rule,  which  will 
leaft  that  can  be  allow’d,  fo  be  vifible  from  the  following 
that  if  that  an  exaft  Calcula-  Example,  which  is  furnm’d  up 
tion  were  to  be  made  from  in  two  Lines, 
thefe  Rules  for  the  Defcent  of 


Iwpri- 
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f.  r. 

Imprimis  The  Fnfhon  of  25  Feet  4  Inches  —  z  :  1 

Secondly ,  The  Diminution  or  Decreafe  in  paffing'} 

through  8000  Yards,  which  is  a  little  S*  21  :  4 

more  than  four  Miles  and  a  half.  3 


But  notwithftanding  what 
hath  been  faid  of  this  Diminu¬ 
tion  or  Stoppage-  in  Pipes  of 
Conduct,  yet  in  large  open 
Aqueducts,  Rivers  or  Sewers, 
( where  the  Fnflion  is  not  fenfi- 
ble^  there  will  be  no  Occafion 
for  this  great  Care  in  the  Cal¬ 
culation  ot  the  Dependance  of 
Water. 

What  is  endeavour’d  to  be 
eftablifh’d  from  thele  Rules  is, 
that  though  Water  in  an  open 
Sewer  or  Drain,  may  pals  at 
four,  five  or  fix  Inches  in  a  Mile 
Fall,  yet  if  it  be  to  pals  thro’ 
Pipes  of  Conduit,  you  can’t  al¬ 
low  it  lefs  than  five  Foot  Fall, 
and  fo  the  Aqueducts  of  Rome 
are,  as  is  before  oblerv’d. 

And  tho’I  will  not  pofitively 
afiert,  that  Water  will  not  pafs 
at  all  with  a  lefs  Allowance  5 
yet  one  may  venutre  to  fay  it 
will  not  pafs  freely. 

It  is  plain  by  what  has  been 
before  advanc’d,  that  one  Foot 
in  a  Mile  is  Inclination  enough 
for  any  River,  Aquedufl  or  the 
like  •  it  being  a  confiderable 
Rule  in  HydrofrntiekSy  that  the 
larger  the  Aquedufl  or  Pine 
of  a  Conduit  is,  the  leis  is  the 
Friction,  which  may  be  fo  en¬ 
larg’d  as  not  to  be  fenfible  at 
all. 

Thefe  Things  being  pre¬ 
mis’d  in  fo  plain  a  Manner,  it 
may  be  eafy  for  a  Conduftor 
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of  Springs  to  avoid  running 
into  an  Error  in  attempting  to 
perform  what  it  is  impofiible 
for  him  to  effefl.  The  next 
Thing  to  be  proceeded  upon  is, 
the  Work. 

When  Water  is  to  be  convey’d 
about  1000  Yards,  and  you 
know  from  the  foregoing  Rules 
how  much  Fall  it  is  proper  to 
give  in  a  Yard,  as  is  fet  down 
in  the  foregoing  Example,  viz . 
a  quarter  of  an  Inch,  if  you 
proceed  by  the  Garden  Level, 
and  ten  Foot  Rod,  which  is  as 
good  a  Method  as  any.  Let 
your  Level  be  a  little  above 
ten  Foot  long,  and  exaflly  at 
the  ten  Foot,  nail  on  a  Piece 
of  Wood  of  -§  of  an  Inch 
thick,  and  beginning  about  a 
Foot  or  two  below  the  common 
Surface  of  the  Spring,  as  it  is 
in  the  higheft  and  belt  Seafons, 
or  exadlly  at  the  Mark,  as  it 
is  at  the  lowed:;  keep  that  level 
on  which  the  Piece  of  Wood  is 
nail’d,  always  from  the  Spring* 
and  that  will’  give  the  firft  De¬ 
pendance. 

You  may,  if  you  pleafe,  turn 
over  the  Level  three  or  four 
times,  and  drive  good  fquare 
Stakes  down,  fo  that  they  may 
remain  tome  time  :  and  if  you 
can  fee  any  great  Length,  you 
may  with  boning-Staves,  (with 
which  a  good  Workman  ihould 
never  be  unprovided)  bone  quite 
through 
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through  that  View  5  but  if  you 
are  oblig’d  to  go  winding,  then 
you  muft  turn  your  Level  over 
and  over  again,  and  your  Le¬ 
vel  ought  to  be  fo  condufted, 
as  that  the  Stakes  may  Hand 
juft  upon  the  Brow  of  the  na¬ 
tural  Ground;  that  your  Pipe 
may  not  lie  within  above  three 
Foot  of  the  Surface;  or  if  it 
be  an  open  Sewer,  you  may 
not  break  up  above  two  or 
three  Foot,  nor  dig  above  two 
or  three  Foot  deep  in  all  fide- 
ling  Ground. 

To  effect  the  fame  by  the 
Water  or  Spirit  Level,  you  muft 
Hand  at  the  Spring-Head,  and 
having  turn’d  your  Inftrument 
on  the  hanging  Level,  or  in 
other  plainer  Words,  on  the 
Hang  of  the  Hill  where  the 
Water  is  to  pafs  ;  let  your  Af- 
liftant  let  forwards  with  a  ten 
Foot  Pole  or  Rod  in  his  Hand, 
and  holding  his  Hand  at  about 
four  or  five  Foot  high,  let  him 
move  up  and  down  the  Hill, 
till  the  Level  exaftly  ftrikes 
the  Afliftant’s  Head ;  and  if 
you  can  carry  it  ftrait,  let  this 
be  70,  80,  90  or  100  Yards, 
more  or  lefs,  according  to  the 
quarter  of  an  Inch  to  the  Yard 
Jail,  as  is  before  fpecified; 
which  fuppofing  to  be  80  Yards, 

Jf ou  are  to  allow  ten  Inches 
ower  to  your  Gage ;  take  and 
bone  in  new  Pins  or  Stakes  at 
every  15  Foot  afunder;  from 
which  Gage  you  are  to  dig 

f  our  Cut  three  Foot  deep  to 
ay  vour  Pipes  in ;  or  if  it  be  a 
bank’d  River  or  Sewer,  you 
are  to  throw  your  Stuff  in  all 
(ideling  Ground  to  the  loweft 
Side,  letting  this  Stake  be  in 


the  middle  of  your  Cut,  whe¬ 
ther  it  be  either  of  15  or  20 
Foot,  either  of  which  are  luf- 
ficient  in  Works  of  this  Kind. 

What  is  to  be  fuither  ob- 
ferv’d  upon  this  Head,  is,  that 
you  are  to  creep  along  the  Side 
or  Precipice  of  the  Hill,  if  it 
be  for  an  open  Sewer  or  Drain 
to  be  made  of  Brick  or  Stone, 
&nd  to  be  as  ex  aft  as  you  pof- 
fibly  can  in  your  Level ;  but  if 
your  Conveyance  be  of  leaden, 
wroodcn  or  earthen  Pipes,  and 
the  Springs  lie  fo  high,  as  that 
you  can  command  any  Hills 
that  lie  between  it  and  the 
Houfe  or  Refervoir  to  which 
you  are  to  carry  it,  and  can  by 
the  Rules  before  given  be  fure, 
you  can  carry  the  Water  over 
them,  you  may  go  the  ncareft 
way. 

Of  the  conducing  Water  by 
Jtquedufts,  Drains^  &c. 

Running  Water  conducted  in 
Aquedufts,  is  certainly  to  be 
p/eferr’d  to  Water  rais’d  by  En 
gincs,  becaule  Repairs,  which 
hinder  the  coming  in  of  the 
Water,  are  not  fo  often  needed, 
and  alfo  the  Water  may  come 
eafier  and  in  greater  Plenty, 
than  when  it  is  rais’d  by  En¬ 
gines  and  brought  in  by  Pipes; 
befides  the  Expence  is  gene¬ 
rally  larger  in  doing  it  at  firft, 
as  well  as  the  keeping  it  in  Or¬ 
der  afterwards. 

Vitruvius  informs  us,  that 
the  Ancients  in  order  to  the 
bringing  of  Water  to  Towns, 
Cities,  after  they  had  ta¬ 
ken  the  Level,  condufted  it 
three  feveral  Ways,  by  Aque¬ 
dufts, 
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dufts,  Pipes  of  Lead  and  ear¬ 
then  Pipes,  bak’d  in  a  Potter’s 
Furnace. 

The  leaden  Pipes  were  at 
lead:  nine  Foot  long,  and  they 
made  them  of  bended  Sheets 
or  Piates  of  Lead,  of  different 
Thickneffes,  according  to  the 
Proportion  of  the  Largenels  of 
the  Pipes  ^  thefe  Pipes  nad  like- 
wife  their  neceffary  Declination 
or  Sloping,  and  if  any  Valley 
was  in  the  way  (tho’  by  an  un- 
neceffary  Expence)  they  made 
it  equal  to  the  Level  with  a 
Wall :  they  likewife  had  many 
Vents  to  give  the  Water  Air, 
and  to  know  where  to  mend  the 
Pipes,  when  they  wanted  re¬ 
pairing. 

And  thefe  by  the  Defcription 
given  of  them,  are  much  ftronger 
than  the  Mould  Pipes  now 
made. 

The  Ancients  (as  has  been 
before  intimated)  chofe  rather 
to  bring  their  Water  in  large 
Aquedu£ls,  that  were  fo  high, 
that  a  Man  might  go  upright, 
in  order  as  it  may  be  fuppos’d, 
to  mend  the  Pipes,  and  had 
three  or  four  kinds  pf  Water 
brought  from  different  Springs 
for  different  Ules,  in  different 
Pipes  5  fo  that  the  whole  Struc¬ 
ture  of  the;r  Conveyances  for 
Water,  was  of  an  itnmenfe 
Height,  and  brought  at  an  im- 
menfe  Expence ,  which  had 
certainly  the  good  Effefl  of 
keeping  the  Water  clean  and 
pure,  as  it  came  out  of  the 
Spring  j  whereas  Water  that  is 
brought  in  open  Carriages,  as 
that  of  the  New  River  to  Ifling- 
ton ,  and  other  Waters  are,  is 
fubiecl  to  be  rendred  foul  bv 
Vcr.  II. 


Land  Floods,  and  to  receive  a 
kind  of  muddy  Tafte  and 
Tincture  from  the  fcveral  Soils 
through  which  itpaffes,in  thofe 
fo  great  Diftances  it  is  ufually 
brought. 

But  as  thefe  are  immenle  Ex- 
pences,  and  luch  as  are  fcarce 
confident  with  the  Puries  of 
any,  but  the  greateft  and  mod 
opulent  Princes  and  States ; 
and  as  luch  inclos’d  Aquedufts 
with  Pipes,  fome  of  them  but 
of  a  moderate  Size,  are  not 
likely  to  fupply  Gardens  and 
Cities  and  Towns  with  luch 
large  Quantities  of  Water, 
which  are  there  wanted,  thefe 
open  Carriages  are  abiolutely 
neceflary,  especially  where  the 
Property  of  the  Ground  thro’ 
which  you  bring  them  is  eafily 
to  be  come  at  •  that  they  are 
to  be  approv’d  on  before  inclos’d 
Aqueducts,  both  as  to  the 
Cheapnefs,  and  alfo  as  to  the 
Quantity  of  Water  they  convey. 

To  all  which  we  may  add, 
that  altho’  the  Water  may  be 
rendred  fometimes  a  little  thick 
or  muddy  by  Land-Floods,  £5k. 
yet  by  the  Influence  of  the  Sun 
and  open  Air,  it  is  at  the  fame 
time  rendred  Tweeter,  and  freed 
from  thofe  corroding  Qualities, 
that  often  render  them  injurious 
to  Man,  Beads,  Plants,  S$c. 
all  Plants  thriving  better  by 
Water  that  is  taken  out  of  Ponds 
or  Rivers  which  run  gently, 
than  out  of  cold  Springs. 

The  next  Thing  to  be  confi- 
dered,  is  the  i Profile  or  Dimen- 
fions  of  fuch  an  open  Current 
or  Courfe  of  Water  $  after 
which  I  {hall  confider  the  in¬ 
clos’d  ones  of  more  ancient 
F  f  Make, 
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which  do  indeed  bring  Water  to 
any  Place  clearer  and  lefs  tur¬ 
bid,  and  therefore  the  fitter 
tor  drinking, 

The  \ Profle  or  Depth  and 
Breadth  of  fuch  Carriages, 
may  be  according  to  the  Quan¬ 
tity  of  Water  you  want,  or  ac¬ 
cording  to  the  Supply  you  have, 
tho’  it  fhould  fcarce  be  lels 
than  four  or  five  Yards  wide  at 
the  Top,  and  four  Feet  deep, 
that  there  may  be  Room  for 
that  Sediment,  which  Water 
naturally  obtains,  by  running 
through  Soils  of  different  Qua^ 
lities  ;  befides  fuch  a  Depth  re¬ 
quiring  Banks  that  are  Hoping, 
to  which  there  ought  not  to  be 
allow'd  lefs  than  one  and  a  half 
or  two  Foot  horizontal  for  one 
Foot  perpendicular  5  lefs  width 
than  that,  will  not  do  well  5 
but  if  it  is  defign’d  to  be  a  na¬ 
vigable  Channel  for  larger  Boats, 
then  you  ought  not  to  allow 
lefs  than  30  or  40,  as  the  Ca¬ 
nals  that  go  between  Town  and 
Town  in  Holland  generally  are. 

I  fhall  now  give  fome  Di- 
reftion  how  this  open  Carriage 
or  Drain  ought  to  be  made. 

In  the  firft  Place,  you  ought 
to  keep  up  as  much  as  you  can 
in  the  whole  Ground  •  and  by 
the  Side  of  fuch  Hill  or  Valley 
that  lies  near  you-  for  that  no 
Banking  can  be  fuppos’d  op 
equal  Solidity  and  'Security 
with  fettled  Ground-  alio  all 
Sorts  of  Trees  muft  be  clear’d 
away,  for  the  Roots  of  old 
Trees  will  rot  and  let  the  Wa¬ 
ter  out,  and  the  Roots  of  young 
Trees  will  be  equally  injurious  • 
in  that  they  will  by  the  blowing 
of  thfc  Wind  Ioofen  the  Banks 
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to  that  Degree,  that  much  of 
the  Water  will  run  to  wafte 
there :  to  which  may  be  added, 
that  rocky  Ground,  Fox  and 
Rabbit  .Earths,  are  Soils  not 
proper  for  fuch  Works. 

It  good  Clay  can  be  procured 
near  at  Hand,  it  is  requifite  it 
ihould,  elpecially  where  there 
is  a  Neceifity  of  railing  Banks 
entirely  new,  or  for  tlie  flop¬ 
ping  of  Rocks,  Fox  or  Rabbit 
Earths,  &c.  but  in  other 
Grounds,  where  Paflage  is 
through  that  which  is  whole, 
there  will  not  be  Occafion  for 
that  great  Care  ;  efpecially  if 
your  fupply  be  any  Thing  con- 
liderable  ;  but  one  of  the  chief 
Cares  will  be  to  clofe  your 
Joints  well  between  your  new 
and  old  Ground,  and  when  you 
build  new  Banks  on  old  Ground, 
you  muft  not  fail  to  go  down 
with  your  new  Clay  or  Ballaft, 
two  or  three  Foot  lower  than 
that  Ground,  and  two  or  three 
Foot  wide,  and  you  muft  al¬ 
ways  mix  your  old  and  new 
Ground  together  with  a  Tooth- 
ing,  after  the  fame  Manner  as 
Bricklayers  do,  who  leave  it 
for  one  Brick  to  join  to  another. 

It  is  certain,  that  whether  it 
be  Ballaft  or  ftrong  or  indiffe¬ 
rent  Clay,  it  is  very  neceffary 
to  ram  it  •  or  to  lay  the  Strata 
but  a  Foot  thick  at  a  time,  or 
thereabouts  caufing  the  Labou¬ 
rers  to  tread  or  wheel  it  over, 
keeping  as  exa£l  a]  Slope  to¬ 
wards  the  Trench,  as  if  it 
were  for  a  Garden,  and  it  will 
be  proper  to  fill  all  hollow 
Places  with  Wafte  Earth;  not 
fo  much  for  faving  or  holding 
^ater,  as  for  giving  a  proper 
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Bafe  and  fupport  to  the  Foot 
of  the  Bank. 

The  inward  Sides  of  the 
Slope  of  the  Bank,  fhould  alfo 
be  well  beaten  with  a  large 
Hedge  Stake,  before  they  are 
pared  with  a  Spade,  which 
ought  to  be  done.  You  fhould 
not  allow  lefs  than  fix  or  eight 
Inches,  or  a  Foot  in  a  Mile  (if 
it  can  conveniently  be  had)  De- 
pendance ;  but  for  certain  four 
or  five  Inches  is  abfolutely  ne- 
ceffary. 

The  next  Method  of  con¬ 
ducing  Water ,  is  what  was 
us’d  by  the  Ancients  in  their 
inclos’d  AqueduCs:  but  this 
(as  has  been  laid  before)  is  fo 
very  expenfive,  1  fhall  fay  but 
little  of  it  here  ;  but  refer  any 
curious  Perlons  to  the  Writings 
of  Fabretti ,  which  may  be  had 
at  fome  Bookfellers,  and  from 
him  Monfieur  Montfaucon ,  who 
has  given  the  Draught  of  the 
famous  AqueduC  of  Metz  and 
fome  others  ;  nor  are  the  Works 
of  Vitruvius ,  ‘ Palladio  and  o- 
ther  Architects  of  Rome ,  to  be 
pafs’d  by  on  this  Occafion. 

But  to  come  to  the  Works 
made  ufe  of  by  the  Moderns. 

The  fir  ft  is  that  of  Aque¬ 
ducts  made  of  Brick  or  Stone, 
in  neither  of  which  do  the  Mo¬ 
derns  run  to  that  Expence  the 
Ancients  did,  neither  making 
them  fo  large,  nor  any  way  fo 
expenfive. 

A  Drain  of  a  Foot  fquare  on 
the  infide,  made  with  either  of 
the  two  Materials,  Stone  or 
Brick  (but  Brick  is  the  deareft) 
the  other  not  colling  above  lod. 
or  nd.  a  Yard,  as  a  modern 
Hydrauliif  fays,  tho*  at  that 


Size  they  will  convey  vaft 
Quantities  of  Wrater  •  but  the 
greateft  Inconvenience  that  at¬ 
tends  them,  is  that  if  the  Wa¬ 
ter  is  to  be  convey’d  a-crols  a 
Valley  from  one  Hill  to  ano¬ 
ther,  theft  Drains  of  Stone  or 
Brick  will  not  do  it,  and  can 
only  be  us’d  where  the  Water 
is  to  run  ftrait,  or  is  to  turn 
round  upon  a  Precipice  or  Side 
of  an  Hill  upon  one  Level. 

Indeed  wooden  Troughs  may 
be  laid  a-crofs  Valleys  fupporc- 
ed  with  Frames  of  Wood;  but 
theft  are  attended  with  many 
Inconveniencies ;  as  theDrought 
in  Summer  which  will  cliap 
and  tear  them  to  Pieces;  fo 
that  the  Water  will  be  in  Dan¬ 
ger  of  being  loft,  or  the  Trough 
liable  to  be  cut  or  broke  to 
Pieces,  by  miichievousPerfons ; 
in  all  whichCafcs  Under-ground 
Conveyances  in  wooden,  lead¬ 
en  or  earthen  Pipes  are  the  beft. 

But  wherever  a  Drain  can 
be  ca.~r.ed  ftrait  (or  even  round) 
and  the  Declination  is  eafy  and 
gradual,  there  Brick  or  Stone 
Aqueducts  and  Conveyances 
are  the  beft  and  cheapell ;  ci- 
pecially  where  tfie  Spring  is 
large,  as  fix  or  eight  Inches 
Bore,  which  then  mult  alfo  be 
hud  m  very  good  Mortar  in  the 
Spring,  and  be  buffered  to  dry 
before  the  Spring  is  turn’d  into 
it;  it  mult  alio  be  bedded  in 
Clay;  and  when  it  is  cover’d 
over  at  the  Top  (as  it  ought  to 
be)  with  flat  Stone,  you  mult 
ram  in  Clay  on  both  Sides  and 
Top  of  the  fame,  to  prevent 
the  lfluing  out  of  the  Water. 

But  the  Brick  Drain  is  the 
next  in  Courfe  :  theft  cannot 

Ff  *  well 
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well  be  made  above  fix  or  fe- 
ven  Inches  iquare  in  the  Infide, 
becaute  a  good  large  Brick 
which  is  laid  at  the  Bottom 
and  Top,  is  not  above  nine  In¬ 
ches  long,  and  it  mult  lap  over 
an  Inch  on  each  Side  at  the 
Top,  and  at  the  Bottom  there 
mult  be  a  Stretching  Brick  on 
each  Side,  to  lupport  the  Side 
Wall  and  Back,  or  rather  the^ 
End.  The  Conltruction  of 
this  Drain  you  may  fee  ‘Plate, 
pi?,  4.  -where  the  Bricks  are 
plac’d  header  and  flretcher,  in 
the  Manner  they  are  when 
made  into  a  Drain  ;  the  middle 
Brick  mark’d  A,  may  be  any 
broken  Bricks. 

Every  Yard  will  take  up  a- 
bout  7  5  Bricks,  which  at  18  d. 
per  Hundred,  comes  to  between 
13  and  14  Pence,  and  the  Lime 
and  Petting  maybe  worth  about 
Two  Pence,  and  the  Digging 
and  Claying  a  Groat  or  Five 
Pence,  in  the  whole  about  20 
Pence  ;  and  perhaps  in  Pome 
Countries  where  Materials  and 
Workman  Blip  are  cheaper,  it 
may  be  done  for  it>  or  18  Pence 
a  Yard. 

But  there  is  yet  another 
cheaper  way  oP  Brick-Drain : 
and  that  is  when  a  Hollow  or 
Semi-Circle  oP  two  or  three 
Inches  in  Bricks,  is  made  about 
four  or  five  Inches  thick,  and 
the  uPual  Length. 

Thcfe  Bricks  when  plac’d 
together,  and  when  let  in  Ter¬ 
ras  or  very  ftrong  Mortar,  well 
dry’d  before  the  Drain  is  us’d, 
is  the  cheapeft  and  mod  dura¬ 
ble  Method  of  any  for  Convey¬ 
ance  of  Water;  about  eight 
Bricks  will  do  a  Yard,  which 


Bricks  are  worth  ;  s.  per  Hun¬ 
dred,  the  eighth  Part  of  which 
is  4  v  d.  and  the  digging  and 
laying  and  Mortar,  may  be 
worth  about  3  d.  or  4 d.  more, 
and  this  is  the  cheapeft  Method 
of  all  ;  but  mult  be  laid  in 
Clay,  as  all  other  Drains  and 
Pipes  ihould  be. 

Of  the  feveral  kinds  of  Pipes 

for  the  Conveyance  of  Water , 

whether  lead,  Iron ,  Earth 

or  Wood . 

Vitruvius  informs  us  that  the 
Ancients  had  but  two  Sorts  of 
Pipes  for  the  Conveyance  of 
Water  •  the  firft  were  made  of 
Lead,  which  was  of  Sheets 
nine  Foot  long,  and  turn’d  in 
at  Top,  not  unlike  Pome  made 
in  England,  eipecially  for  Elq. 
iDodington  at  Gunville  in  2 )or- 
fetjhire,  by  Mr.  Watts ,  a  Plum¬ 
ber  of  Sracklcy  in  Northamp¬ 
ton  f  lire. 

Thefe  Pipes  are  join’d  toge¬ 
ther  without  Solder,  by  what 
are  by  the  Workmen  call’d 
Flankets,  which  are  Rings 
made  of  Iron,  that  may  be 
ferew’d  as  tight  as  you  pleafe 
at  the  Joint;  the  Nofe  of  one 
Pipe  going  into  the  Tail  of 
another ;  and  in  order  to  keep 
the  M  ater  from  getting  out  at 
the  Joint,  there  are  proper 
Bandages  of  Leather  that  dole 
it  up  by  the  Compreffion  of  the 
Flankets,  under  which  may  al- 
fo  be  put  Tow  made  of  Hemp, 
dipp’d  either  in  Oil,  Pitch  or 
Tallow,  which  will  make  a 
clofe  Cement  to  keep  the  Wa¬ 
ter  in,  and  over  which  the 
find  Flankets  are  ferew’d. 

Thefe 
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Thefe  kind  of  Pipes  are 
much  preferable  to  thofe  made 
in  Moulds,  becaufe  they  are 
caft  without  thofe  Flaws  and 
Holes,  which  often  happen  in 
moulded  Pipes ;  and  as  they 
are  turned  in  at  Top  and  burnt 
fas  it  is  termed  by  W  orkmen) 
they  are  much  flronger. 

Nor  is  there  that  Expence 
in  Solder  (belides  many  other 
Advantages,  which  will  be  men¬ 
tioned  elfewhere)  which  is  in 
other  Pipes. 

It  is  true,  they  are  dearer 
than  other  Pipes  are,  and  are 
chiefly  fit  for  fuch  as  have  well 
furmlhed  Purfes,  but  then  they 
are  far  more  durable. 

But  the  cheapeft  kind  of 
Pipes,  which  are  now  in  ufe, 
is  thofe  made  of  Earth  $  tor 
which  Mr.  Edwards  of  Mon¬ 
mouth  has  a  Patent  :  Vitruvius 
tells  us,  that  the  Romans  had 
inch  kinds  of  Pipes  made  of 
Potters  Clay,  two  Inches  thick, 
and  joined  together  with  Mor¬ 
tar  mixed  with  Oil,  and  when 
they  had  a  Joint  to  make,  they 
made  ufe  ot  a  Red  Free-ftone, 
which  they  pierced  thro’  to  re¬ 
ceive  the  two  Ends  of  triePipcs, 
and  to  firengrhen  and  fecure 
them  in  the  Nature  cf  a  Ban¬ 
dage. 

it  is  related,  that  fome  of 
thefe  Pipes  have  been  found  a- 
bout  the  City  of  London ,  which 
by  feveral  Circumftances  are 
fup poled  to  have  been  laid  by 
the  Romans,  when  they  inha¬ 
bited  thisllland  ^  but  the  Joints 
cf  thefe  were  fecured  by  a  Piece 
of  Sheet-lead,  which  was  wrap¬ 
ped  round  the  Joint  -  fcmefuch 
jpave  been  faid  to  be  taken  up 


in  Hyde-Early  belonging  to  the 
ancient  W  ater- works  there. 

Thefe  Earthen  Pipes  now 
made  by  the  faid  Mr.  Edwards , 
are  about  3  or  4  Foot  long,  and 
not  above  half  an  Inch  thick  * 
but  they  are  io  exaflly  made 
and  fitted  m  the  Joint  that  no 
Water  can  come  out  of  them. 

The  Price  at  which  they  are 
fold,  is  from  1  s.  to  2  S.  or  2  s. 
6  d.  per  Yard,  and  fomeumes 
cheaper,  according  as  they  are 
in  Diameter;  and  are  very  ufe- 
ful  in  all  fuch  Places  where 
they  can  iie '  free  from  being 
gone  over  by  Carts  and  Coaches.. 

But  belides  what  are  made 
by  Mr.  Edwards  in  the  Coun¬ 
try,  there  are  others  made  by 
Mr.  Aaron  Mutchel  ot  Vaux- 
hall for  the  faid  Patentee  $  thefe 
are  excellently  good,  he  having 
been  one  of  the  firfl:  Inventors 
of  them. 

There  was  a  Trial  of  thefe 
Pipes  made  at  the  Yvrk-Ru 'tid¬ 
ings,  before  Dr.  Defdguliers, 
and  the  Plumber  of  the  Works 
themfelves,  when  being  fairly 
tried  with  all  the  Comprefiion 
of  Air,  and  that  Engine  could 
lay  upon  them,  and  without 
making  the  lead  Fraflure,  ei¬ 
ther  in  the  Pipes  or  the  Cement 
which  joined  the  Pipes  toge¬ 
ther,  g  general  Account  of 
which  was  publifhed  in  the 
Evening  Poll,  or  Augufi  1. 
1728. 

Thefe  Pipes  are  made  of  a 
Sort  of  Clay  equal  to  that  of 
which  the  Tiles  of -the  Ancient 
Romans  were  made,  are  alfo 
ufed  in  the  Inlides  of  the  Walls 
of  Houfes,and  are  arfixed  like- 
wife  to  the  Outfides  of  the 

}  f  3  fame 
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fame  in  the  manner  as  Lead  is; 
even  from  the  lower  moil  to 
the  uppermoll  Floor  ;  and  re¬ 
ceive  and  difeharge  the  Water 
ftom  the  Roof  and  Gutters  of 
fuch  Houles,  as  effe&ually  as 
any  Pipes  made  of  Lead  or 
Wood,  and  the  Price  of  them 
fcarce  amounts  to  one  fixth  Part 
ofthofe  of  Lead,  nor  more  than 
one  half  the  Price  of  thole  of 
Wood. 

There  are  a]fo  many  other 
Sorts  of  Pipes  which  have  been 
ufed  by  the  Moderns,  which 
were,  (as  appears  by  what 
Vitruvius  has  written)  intirely 
unknown  to  the  Ancients,  fuch 
as  thole  of  Wood,  as  Alder, 
Elm,  Oak,  Beech  and  Iron,  the 
laft  of  which  are  ufed  in  France, 
more  than  in  any  other  Place) 
but  have  nor,  till  of  late,  ob¬ 
tained  in  England. 

Pipes  made  of  Alder,  are 
the  cheapeft  of  all,  tho’  they 
are  not  indeed  the  ftrongeft  5 
*he  boreing  of  the  Wood  being 
not  worth  above  10  d-  or  11  d. 
a  Yard  ;  but  the  Diameteribf 
fuch  Pipes  is  generally  but 
final],  about  an  Inch  and  half, 
and  two  Inches,  being  the  ut- 
mofi:  Bore  it  is  capable  of  hav¬ 
ing  ;  nor  is  it  ftrong  enough  to 
bear  much  Force  ;  but  only  to 
condufl  a  Imall  Spring  a  fmall 
Length ,  ahd  upon  a  gentle 
Current. 

The  Pump-makers  and  Pipe- 
makers  about  London ,  make 
ufe  of  Fir  for  Pipes,  where  the 
Stream  is  not  great, which  bore¬ 
ing  ealy,  is  cheaper  than  that 
of  Elm  •  but  then  on  the  other 
hand,  it  is  not  lo  ftrong  or  du- 
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fable  as  Alder  Pipes  are,  and 
is  only  fit  for  Works,  where 
neither  the  Rife  nor  Declivity 
are  either  of  them  great. 

Elm-pipes  are  much  ftrong- 
cr  than  any  of  the  former,  and 
of  known  ufe  for  the  Convey¬ 
ance  of  Water,  becaufe  it  will 
lie  longer  under  Ground  in  the 
wet  and  Water,  than  any  other 
Sort  of  Pipes  of  Wood,  (Oak 
excepted)  will. 

Now  thefe  being  generally 
made  of  fmall  Trees  and  Sap¬ 
lings,  of  different  Diameters, 
they  are  alfo  different  in  Pri¬ 
ces  :  becaufe  they  will  accord¬ 
ing  to  their  Size,  be  either 
ftronger  or  weaker,  and  of  Con¬ 
fluence  bear  either  a  greater 
or  a  leffer  Force,  that  proceeds 
either  ftom  the  Force  or  Lift¬ 
ing  of  a  Wheel,  or  the  Cylin¬ 
drical  Weight  of  Water,  which 
lies  upon  them,  where  Refer- 
voirs  lie  high  ;  and  the  Rea- 
fon  that  Water  Wrorks  often 
mifearry,  is  for  W ant  of  Care 
and  Judgment  in  this  kind  of 
Pipes,  by  making  the  Bores 
larg  er  than  they  ought  to  be, 
and  the  Outfide  or  Shell  too 
thin,  efpecially  in  veiny  crook¬ 
ed  Trees. 

Elm,  fays  a  modern  ingeni¬ 
ous  Author,  may  be  cut  down, 
hewed  or  bored,  from  8  d.  led. 
izd.  to  16 ,  18,  or  20  d.  a 
lard,  running  Timber  and  all, 
5  °f  d.  a  Yard,  boring  being  a 
iiirficient  Allowance. 

He  tells  us,  he  has  examin¬ 
ed  the  Prices  of  Elm-pipes 
about  London ,  and  finds  as  be¬ 
fore  hinted,  that  they  are  ac¬ 
cording  to  the  Thicknefs  or 
Strength 
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Strength  of  the  Pipes,  which  according  to  the  Weight  theyw 
ought  to  be  either  more  oriels,  are  to  luitain. 


Thefe  following  being  the  Sizes  that  are  generally  ufed,  the 
Prices,  taken  at  a  Medium,  are, 


i  Inch  Pipe 

3  Inch  Pipe 

4  Inch  Pipe 

5  Inch  Pipe 

6  Inch  Pipe 

7  Inch  Pipe 


is  worth  about 


s. 

1 

2 
2 

3 

4 

5 


cl 

3 

o 

6 

o 

6 

o 


per  Yard, 


Thole  who  make  the  moll 
Objections  againft  Elm-pipes, 
urge,  that  there  is  a  great 
Wafte  of  Water  at  every  Stroke 
of  the  Engine,  which  forces  the 
Water,  with  great  Violence, 
thro*  the  Pores  of  the  Tree  ; 
but  this  Objection  is  anfwered, 
by  the  Suppofition  that  it  is  an 
Eaie  to  the  Work,  and  not  at 
all  different  from  Nature  •  but 
rather  a  Relief  than  a  Burden 
to  the  Machine,  and  the  Paf- 
lage  of  the  Water  in  the  Pipes; 
which  in  clofer  Bodies  is  fre¬ 
quently  fo  wind-bound,  that  it 
won’t  pafs. 

There  is  another  Convenien- 
cy  which  attends  thefe  and  all 
other  Wooden-pipes  ;  and  that 
is,  that  you  may  at  any  Time, 
when  the  Pipes  are  wind- 
bound,  which  they  ofeen  are, 
when  they  lie  long  in  the 
Ground  unus’d,  that  then  you 
may  bore  a  Hole  at  the  very 
Place  where  you  perceive  the 
Stoppage  to  be,  which  is  what 
cannot  be  lb  well  in  other 
Pipes  which  are  made  of  Me¬ 
tal. 

There  is  another  Sort  of 
Elm-pipes,  which  forne  fup- 


pole  to  be  as  ftrong,  if  not 
ltrongerand  more  durable  than 
the  former,  and  thefe  are  fquare 
Pipes  made  of  Elm-plank. 

The  Boards  of  which  thofe 
Pipes  are  made,  are  generally 
about  io  Inches  fquare,  and  an 
Inch  and  3  quarters  thick  ;  but 
they  may,  if  you  pleafe,  make 
them  a  Foot  or  14  Inches 
fquare  ;  but  then  they  ought 
to  be  2  Inches,  or  2  Inches  and 
a  Quarter,  or  2  Inches  and  a 
half  thick. 

The  Sides  muft  be  well 
grooved  into  the  Bottom  and 
Top,  and  the  Joints  well  pitch¬ 
ed  or  fluffed  with  Tow  or 
Hemp,  dipped  into  Pitch  and 
Tar,  to  keep  the  Water  from 
oozing  out  ;  after  which  they 
are  to  be  banded  and  collared, 
at  about  5  or  6  Feet  al'under,^ 
with  Collars  or  Bands  made  of 
Elm  Slabs  or  Planks,  cut  out 
of  the  Sides  of  the  Elm,  and 
this  will  be  flronger  and  more 
durable  than  any  other  Banda¬ 
ges  are,  and  will  fave  Iron- 
hoops,  which  are  expensive. 
This  is  laid  to  be  the  Invention 
of  John  cIbyrle  Ernby ,  Efqj 
of  IVkethavh  near  Sandy-line* 
F  f  4  Wilts, 
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Wilts,  in  the  Road  to  Bath. 

A  Board  or  Boards  of  io  in¬ 
ches  fquare,  will  when  well 
groov’d  in  at  Top,  make  a 
iqqare  Pipe  of  -about  4  Inches 
and  a  half,  or  5  Inches  iquare, 
which  laft  is  near  equal  to  a 
circular  Pipe  of  6  Inches  Dia¬ 
meter. 

In  order  to  proceed  in  this 
Work,  you  mult  be  provided 
with  Tow  or  coarfe  Hemp,  as 
alfo  Pitch  and  Tar,  and  din¬ 
ping  the  Tow  or  Hemp  into 
the  Tar,  put  it  into  the  Groove 
or  Joint,  and  then  let  the  Work¬ 
men  knock  the  Boards  toge¬ 
ther  in  the  Groove,  with  all 
the  Might  and  Strength  they 
have  5  the  Security  of  the  Wa¬ 
ter  in  the  Pipes  confining  in 
the  Glofenefs  of  this  Joint. 

When  this  has  been  done, 
then  the  Collar  or  Bandage  is 
to  be  put  cn  at  each  Joint,  the 


Boards  being  about  9  or  iq 
l  oot  long,  and  another  Collar 
in  the  Middle  5  putting  the 
imali  End  of  one  (To  made  as 
is  done  hi  Elm-pipes  which  are 
lo  bored)  into  the  great  End  of 
the  o- her. 

The.  Conveniercies  of  this 
Sort  oi  Conveyance  for  Water, 
are,  that  it  is  ilronger,  and  al¬ 
fo  may  be  made  5,  <5  or  y  In¬ 
ches  fquare,  which  will  carry 
more  Water  than  bored  Elm- 
pipes  of  the  fame  Diameter. 

In  the  next  Place,  there  i& 
lefs  Depopulation  and  Wafte  in 
cutting  (a  few  large  Elms  at 
full  Growth,  being  fufficient 
for  this  Purpofe)  whereas  when 
they  are  cut  down  {mall,  there 
is  great  Wafte  made  h  and  in 
the  laft  Place,  it  being  all 
Heart,  it  will  not  be  fo  fub- 
ject  ro  break  or  burft  as  Elm 
bored  will. 


•  ^er<f  follows  the  Expence  of  330  Yards  running,  perform’d 
in  the  County  of  Wilts,  by  Mr.  Switzer. 


For  20  Tun  of  Timber  at  30  5.  per  Tun  30  :  co  :  co 

Felling  and  hewing  of  Ditto ,  at  8  s.  fer  Tun  08  :  00  :  00 

I  or  Workmanfhip  330  Yards,  at  4  d.  per  Yard.  05  .  10  :  co 

lor  Kails,  Tar,  Tow,  or  Hemp,  Banding,  Col-9 

taring,  and  laying  included  at  3  d.  per  Yard.  5  04  :  02  :  c6 


47  :  12  :  c<$ 

By  which  it  appears  that  the  would  coft  at  leaft  20  d.  a 
whole  3 Yards  comes  to  47/.  Yard,  and  bored  Elm,  five  or 
1 2  5.  (5  d.  which  being  reduced  fix  Shillings, 
into  Shillings,  Pence  and  Far-  But  fuppofing  the  Work- 
things  ,  and  divided  by  330  manfhip  fas  it  is)  too  little  by 
lards,  it  comes  to  about  2  s.  2  d.  a  Yard,  it  will  be  vaftly 
10  .  x  Fard  5  whereas  Lead-  cheaper  than  either  Lead  or 
en-pipes  of  fuch  Dimenfion  Wood, 


Another 
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Another  Sort  of  Wooden- 

Eare  made  of  Beech,  which 
g  of  a  more  firm  and  folid 
Contexture,  and  not  fo  porous 
as  either  Elm  or  Oak,  will  lie 
under  Ground  longer  than  ei¬ 
ther  of  them,  as  may  be  feen 
in  all  Mill-work,  in  which  this 
Wood  is  much  ufed  •  but  like 
many  other  Woods,  has  an  In- 
conveniency  attending  it,  that 
it  bores  pretty  hard,  is  brittle, 
and  not  fo  tough  grain’d  as 
Elm  or  Oak  is  $  befides  the 
Boughs  don’t  run  in  the  gene¬ 
ral  fo  ftrait  as  Elm  does,  and 
therefore  the  Shell  of  it  ought 
to  be  very  thick,  not  lefs  than 
five  or  fix  Inches  to  keep  it 
from  burfting  •  and  for  that 
reafon  the  Bulk  or  Dimenfions 
of  it  ought  to  be  12  or  14  In¬ 
ches  Diameter,  one  with  ano¬ 
ther,  when  you  may  venture  at 
1  Pipe  of  two  or  three  Inches 
bore,  and  tho’  it  is  feme  thing 
difficult  to  bore,  yet  the  Wa¬ 
ter  wall  be  le Is  fubjecl  to  ooze 
out,  than  at  any  of  the  others, 
Oak  it  felt  not  excepted. 

Thefe  Sort  of  Pipes,  the  Pro¬ 
perty  of  the  Wood,  digging  the 
Trench,  boring,  laying,  clay¬ 
ing  and  banding,  will  be  worth 
3  s.  or  3  s.  6  d.  per  Yard,  for 
a  Bore  of  4  Inches,  and  fo  on 
propornonably  lefs,  as  the  Wood 
or  the  Bore  is  lefs  :  but  then  it 
mu  ft  be  obferved,  that  it  is  the 
neareft  the  Goodnefs  of  Lead 
of  any  Thing  that  is  a  4  Inch 
Pipe,  w  hich  of  Lead  will  coft  1 5 
or  16  s.  as  will  be  made  out 
anon. 

The  very  laft  kind  of  Wood¬ 
en  Pipe  is  Oak,  which  indeed 
is  very  ftrong,  and  lajfts  a  great 


while,  there  being  fome  Trees 
of  that  kind  which  were  dug 
out  of  the  Foundation  of  Blen¬ 
heim  Bridge,  fas  Mr.  Switzer 
fays,  when  he  was  Supervifor 
there )  that  were,  tho’  as  black 
as  Ebony,  yet  as  found  as  Bra¬ 
zil  it  lelf,  and  might  in  all 
Probability  have  no  other  Date 
than  that  of  the  Deluge  it  lelf. 
But  as  the  Limbs  are  generally 
crooked,  and  that  all  the  young 
Bodies,  together  with  the  whole 
Timber  it  felf,  is  too  good  for 
thofe  Purpofes,  there  is  no 
need  to  fay  any  more  of  it  up¬ 
on  this  Head. 

The  next  Sort  of  Pipes  to 
be  ipoken  of,  are  thofe  made 
of  Potters  Earth  ;  there  are  at 
leaft  2  kinds  of  thele  •  they 
are  of  two  ThickneiTes  in  the 
Shell,  the  firft  being  the  molt 
in  ufe  in  the  Country,  is  not 
above  the  Thicknels  of  two 
Crown  Pieces  at  the  mod  ;  but 
this  is  fo  thin,  it  is  only  fit  to 
convey  Water  a  little  Way, 
where  the  Fall  is  not  great. 
Thefe  are  find  to  be  bought  in 
many  Places  in  the  Weft,  for 
d  d.  a  Yard. 

The  other  is  the  new  inven¬ 
ted  ones  already  fpoken  of, 
which  neverthelefs  are  not  above 
hali  an  Inch  thick  in  the  Shell ; 
the  Potter  who  makes  them  be¬ 
ing  of  Opinion,,  that  a  greater 
Thicknels  would  be  entirely 
ufelels  •  or  perhaps  the  true 
Reafon  may  be,  they  can’t  burn 
them  lb  well. 

Thele  indeed  are  excellent 
Pipes  well  glaz’d  on  the  Infide, 
as  they  ought  to  be,  to  keep 
Water  fweet  ;  ahd  how  they 
will  perform  in  Force-work,  an 
Account 
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Account  has  already  been  given. 

Indeed  fome  Perfons  lay, 
there  is  indeed  a  Weed  apt  to 
grow  at  the  Place,  where  they 
arc  jointed  together,  the  Fi¬ 
bres  of  which  are  apt  to  choak 
the  Pipe  $  but  this,  if  true, 
may  certainly  be  prevented  $ 
by  putting  on  a  thin  Bandage  of 
Lead  round  the  Joint,  or  a 
Collar  of  Stone  and  W ood  to 
ftrengthen  them,  you  may  pre¬ 
vent  that  Milchief 

The  Manner  of  mending 
them,  when  broke,  has  been 
another  Objection,  that  has 
been  made  againft  them  ;  for  if 
the  Joint  be  made  of  luch  a 
Cement,  as  that  the  Pipe  will 
break  any  where,  rather  than 
there,  it  does  not  feem  eafy  to 
fay,  how  they  will  be  mended. 
But  in  Anfwer  to  this,  the  Joints 
of  thofe  Pipes  made  at  Vaux- 
hally  will  Ihoot  fo  clofe  toge¬ 
ther,  that  there  is  little  Occa- 
lion  for  any  Cement  at  all;  but 
if they  do,  Tow  dipped  m  Pitch 
and  Tar,  or  any  other  Cement 
of  that  kind,  will  effectually 
flop  it,  at  leaft  the  Lofs  of  Wa¬ 
ter  will  not  be  great,  where  the 
fupply  is  any  thing  large,  and 
then  they  may  be  uncollared 
and  mended  at  pleafure. 

There  is  one  Thing  however 
to  be  minded ;  that  is,  that  they 
will  not  ferve  in  High  ways 
and  Streets,  where  Carriages 
and  Coaches  are  to  crofs  them  • 
but  on  all  other  Accounts  they 
are  not  only  cheap  Conveyan¬ 
ces,  but  alfo  excellent  Pipes. 

Of  all  Sorts  of  Pipes  for  the 
Conveyance  of  Water,  that  of 
Lead  is  preferable  (elpecially 
thole  which  are  made  ot  Sheet- 
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lead  and  burnt  at  Top,  if  it 
were  not  for  the  Expence,  be- 
caufe  they  are  more  pliable  to 
lay  up  and  down  Hill,  and  may 
be  ailo  more  eafily  and  firmly 
jointed  to  one  another  $  or,  as 
durable  as  any,  and  if  well 
call,  of  a  much  clofer  Contex¬ 
ture. 

In  Pipes  of  Conduft,  and 
where  Water  is  carried  a  great 
Way,  thefe  Pipes  ought  to  be 
6  or  7  Inches  Diameter,  but 
mull  not  be  lefs  than  4  or  5  - 
becaufe  in  Pipes  of  that  Size, 
there  is  leis  Friflion  and  Wind- 
boundnefs  than  in  thofe  that 
arc  fmailer,  and  confequendy 
the  Water  will  flow  the  better, 
and  more  regularly  rife  up  to 
the  Height  of  its  firft  Head, 
and  alfo  in  greater  Quantities. 

It  mull  indeed  be  own’d,  that 
a  Pipe  of  ConducYof  fo  large  a 
Dimenfion  of  6  or  7  Inches,  is 
fuch  an  Expence  as  few  Gentle¬ 
men,  or  even  Noblemen  will 
be  willing  to  be  at,  in  very 
great  Lengths,  where  the  Ex¬ 
pence  is  almoftimmenfe  ;  Pipes 
of  that  kind,  without  a  Shell  of 
Thicknefs  proportionable  to  it, 
being  worth  from  25  to  40  s. 
a  Yard,  according  to  the  Height 
of  the  Relervoir,  or  the  Force 
of  the  Water  they  are  to  fuf- 
tain. 

Therefore  a  Pipe  ofConduft 
of  the  cheapeft  Kind,  mull  be 
at  leaft  4  Inches  and  a  half,  or 
5  Inches  Diameter,  and  fuch 
will  not  coll  lefs  than  16  or  18  s. 
a  Yard.  And  for  this  Reafon, 
in  many  Places,  they  have  re¬ 
duced  their  Pipes  of  Condufl 
to  three  Incites  Diameter, 
which  is  indeed  too  little.  This 

it 
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\ *  is  true,  reduces  the  Expence 
to  io  or  1 2  s,  per  Yard,  ac¬ 
cording  as  the  Price  of  Lead 
is. 

Suppofe  Lead,  calling  of 
Pipes, and  all  is  reckoned  at  2  2  s. 
per  Hundred  Weight,  the  Cal¬ 
culation  may  be  as  follows. 

To  a  Pipe  of  3  Inches  Bore, 
is  ufually  allowed  45  Pounds  a 
Yrard  5  and  this  is  worth  about 
9  or  10  s.  per  Yard,  when 
Lead  is  worth  from  22  to  45  5. 
per  Hundred,  allowing  for 
VYafte. 

To  a  Pipe  of  22  Inches,  3 
Quarters,  40  Pounds  is  allow¬ 
ed,  which  is  worth  between  ^8 
and  9  5.  per  Yard. 

To  a  Pipe  of  two  Inches  and 
a  half,  3 6  Pounds  is  allowed, 
and  then  it  is  worth  about  7  or 
8  s.  per  Yard  3  but  it  would 
be  proper  to  add  5  Pounds  more 
to  every  Y'ard,  tho’  it  does  add 
iomething  to  the  Expence. 

To  a  Pipe  of  two  Inches  Dia¬ 
meter,  there  is  allowed  uiually 
30  Pound  of  Lead,  and  then  it 
is  worth  about  6  5.  per  Yard. 

But  of  all  the  Pipes  of  Lead, 
of  what  Size  foever,  thofe  that 
are  joined  by  Flankets  (as  has 
been  already  mentioned)  are 
the  beft  3  becaufe  they  may 
be  eafily  taken  up,  and  fcow- 
red  orcleanfed,  whenever  there 
is  Occafion. 

Becauie  as  M.  Mciriotte  ob- 
ferves,  there  is,  even  in  the 
fineft  Water ,  a  Sediment  , 
which  will  in  Time  petrify, 
incruftate  and  grow  hard,  and 
will  flop  up  the  Pipe,  which 
can  never  be  cleanfed  again, 
where  the  Pipes  are  foldered 
together  at  the  Joints  with  Sol¬ 


der,  as  Pipes  generally  are. 
And  this  (among  fome  others J 
is  one  of  the  Inconvenicncies 
which  attend  all  Water- works, 
and  is  the  Occafion  of  their 
being  fpoiled. 

Notwithstanding  fomething 
has  been  already  faid,  concern¬ 
ing  the  Lead  proper  to  be  al¬ 
lowed  to  Pipes  in  general,  ac¬ 
cording  to  the  Proportion  or 
Diameter  of  their  Holes  :  but 
when  Refervatories  are  very 
high,  or  Water  is  railed  by  an 
Engine  to  great  Heights,  or 
carried  to  great  Diltances,  there 
Pipes  of  Conduct  are  in  great 
Danger  of  being  often  broke, 
if  the  Shell  is  not  thick  enough, 
efpecially  up  and  down  Hills, 
and  through  deep  Vallies,  and 
it  would  render  a  perfon  very 
uneafy,  after  he  has  been  at  a 
great  Expence,  if  his  Pipes 
ihould  happen  to  burll  thro* 
the  Defeo:  of  the  Solder,  or 
the  Weaknefs  of  the  Pipes.  At 
the  fame  time,  Care  Ihould  be 
alio  taken,  on  the  other  hand, 
not  to  make  them  thicker  than 
is  abfolutely  neceffary,  fince  a 
fmall  Addition  in  long  Lengths 
would  greatly  enhance  the. 
Price. 

But  it  is  requifite,  that  we 
fhould  know  by  Experience 
(as  well  as  from  what  M.  Mar¬ 
riott  e  and  others  have  deliver¬ 
ed  upon  this  Head)  that  the 
Thicknefs  of  the  Metal  or  Shell 
of  the  Pipes,  be  increas’d  or 
dim  ini  (lied  in  Proportion  to 
their.  Diameters,  the  Heights 
of  the  Refer voirs  from  which 
the  Water  falls,  cr  the  Height 
to  which  it  is  to  be  raifed  by 
Engines  ;  and  laft  of  all,  the 
Lengths 
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Lengths  or  Diftances,  which  nefs  little  enough,  and  for  a 
Water  is  to  be  carried:  All  Relervoir  ioo  or  120  Foot  high, 
which  adds  to  its  cylindrical  a  whole  Inch,  becaule  of  its 
Weight  3  and  of  Coniequence  great  Height, 
the  greateft  Thicknels  of  Me-  If  the  Pipes  are  both  wider 
tal  m  the  Pipes.  and  higher,  then  the  two  Pro- 

As  for  Example,  according  portions  muft  be  alio  oblerv’d  : 
to  Mr.  Mariotte,  when  a  Rc-  Thus, 

fervoir  is  60  Foot  high,  and  the  If  a  Pipe  comes  from  a 
Pipe  3  Inches  Diameter,  the  Height  of  60  Foot,  and  the  Dia- 
Metal  mult  be  half  an  Inch  in  meter  be  6  or  8  Inches,  you 
Thicknefs,  which  is  the  24th  mull  take  the  half  Line  in  Cop- 
Part  of  a  Foot  3  but  as  it  is  per,  according  to  M .  Mariotte> 
not  to  be  doubted,  but  that  M.  or  rather  3  Lines  or  the  Quar- 
Mciriotte  means  Copper,  which  ter  of  an  Inch  in  Lead,  becaufe 
is  harder,  ftronger  and  of  a  of  its  Height  oi  60  Foor  •  and 
elder  Contexture  than  Lead,  for  the  Thicknels,  you  muft 
therefore  3  or  4  whole  Lines,  work  by  the  Rule  of  Three, 
which  is  one  fourth  or  third  faying, 

Part  of  an  Inch,  will  be  Thick- 

If  9,  the  Square  of  3  Inches ,  require  3  Lines  thick  of  Metaf 
What  will  3  6  the  Square  of  6  Inches  require  ? 

E  X A  ME  L  E. 

As  9  is  to  3,  lb  is  36  to  a  fourth  Number  required. 

3 


9,ho8f  12  Lines  is  the  Anfwer. 
18 


So  that  a  Pipe  of  6  Inches 
Diameter,  when  it  comes  from  a 
Refervoir  60  Foot  high,  Ihould 
be  12  Lines,  or  one  Inch  thick, 


But  fir  ft  of  all  there  is  ano¬ 
ther  Thing  to  be  determined, 
and  that  is  the  Diameter  of  the 
Ajutages. 

The  Author  of  the  Theory 
and  PrafHcc  of  Gardening,  tells 
us,  that  it  may  be  taken  for  a 
certain  Rule,  that  the  Bcre  of 
the  A  jut  age  -  Ought,  to  be  four 


Times  lefs  than  the  Bore  or 
Diameter  'of  the  Pipe  of  Con¬ 
duct  3  that  is,  it  Ihould  be  in 
a  quadruple  Proportion  to  it  3 
fo  that  the  Column  of  Water 
may  be  proportionable,  and  the 
Quicknefs  of  the  Motion  in  the 
Pipes  may  be  equal. 

And  be  fide  s  (as  has  been  al¬ 
ready  obferved  )  there  is  too 
great  a  Friftion  or  Wear  in 
final!  Pipes,  when  the  Quill  is 
too  big,  and  in  the  Bore  of  ltnall 
Quills,  when  Pipes  are  too 
large  :  All  thcle  Things  do 
alfo  defend  upon  Calculations 

ef 
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of  this  Kind,  which  will  be  ne-  Pattern,  which,  by  all  good 
ceffarily  included  in  a  Table,  Judges,  is  accounted  anexcel- 
where  the  Diameter  of  Pipes  lent  one. 

of  Conduft,  Thicknefs  of  Me-  The  Pipe  is  four  Inches  Dia- 
tal,  ifc.  are  contained.  meter,  which  is  generally  fUp- 

Now  the  Calculations  of  M.  poled  a  good  Pipe  of  Condufl 
Mariotte  being  fuppofed  to  be  ( tho’  in  fome  Cales  more  may 
of  Cooper,  Lead,  not  being  lb  be  requifite)  and  about  equal  to 
muck’  ufed  in  France,  as  it  is  the  Expence  that  moft  Noble- 
in  England,  it  has  been  thought  men  and  Gentlemen  may  be 
proper,  by  an  ingenious  modern  willing  to  be  at. 

Author,  to  pitch  upon  a  Pat-  The  Thicknefs  of  the  Metal 
tern  of  a  Leaden  one,  which  which  is  of  Lead,  is  6  Lines  or 
fhould  determine  all  that  is  re-  half  an  Inch,  to  regulate  then 
quired  on  this  Subjeft  ;  which  the  Thicknefs  of  other  Metal 
he  tells  us  he  has  done  from  a  to  it,  fay  as  before  : 

If  16,  the  Square  of  +  Inches,  requires  6  Lines  ;  hm  much 
does  3  6,  the  Square  of  6,  require  ? 

E  XAMTLE. 

I C  :  6  :  :  3  G 

6 


16)216(13!  the  Anfwer. 


§ 

By  rejecting  the  Fra&ion,  it  ap-  Metal  in  Pipes,  which  feems 
pears,  that  the  Thicknels  of  to  be  (without  any  confiderable 
the  Metal  requires  to  be  13  Variation)  agreeable  to  Truth, 
Lines,  or  one  Inch  one  Twelfth  ;  which  expreffes  alfo  the  Height 
and  upon  this  Foot  the  faid  that  the  Water  coming  from 
Author  has  formed  the  Column  the  Refervoir  will  rife.  The 
concerning  the  Thicknefs  of  following  is  the  Table. 


The 
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The  Height 
of  the  Re- 
fervoir. 

The  Dia¬ 
meter  of  the 
Pipes. 

TheThick- 
nefs  of  the 
Metal. 

The  Dia¬ 
meters  of 
the  Aju¬ 
tages. 

The  Height 
the  Water 
will  rife  to. 

Feet. 

Inch. 

Inches.  Lines. 

Lines. 

Lines.  Parts. 

Feet. 

Inch. 

IOO 

0 

7 

00 

*5  T 

16 

12  or 

1 5 

80 

00 

8  6 

4 

6 

00 

H 

00 

12 

14 

7° 

00 

72 

0 

5  T 

00 

12 

43 

10 

12 

6o 

00 

58 

4 

5 

00 

9 

9 

8 

10 

5° 

00 

45 

4 

4  i 

00 

7  i 

8 

7 

08 

40 

00 

33 

0 

f  3 

00 

a 

7 

7 

00 

3° 

00 

21 

4 

2  y 

00 

5  7 

6 

6i 

00 

20 

00 

*5 

9 

2  i 

00 

4 

5 

6 

00 

15 

00 

10 

4 

0 

25 

O  A 

0  * 

4 

5 

00 

10 

00 

5 

1 

0 

22 

D  2 

4 

00 

5 

00 

This  may  fuffice  as  to  the 
Diameter  of  Pipes  of  Condu£l, 
the  Thick nefs  of  the  Metal, 
the  Diameter  of  the  Ajutages, 
£S *c.  as  are,  or  ought  to  be  pro¬ 
portionable  the  one  to  the  o- 
ther. 

Butif  any  Perfon  has  a  mind 
to  have  his  Pipes  of  Conduit 
larger  than  any  above  mention¬ 
ed,  he  may  $  this  Table  being 
chiefly  calculated  for  all  pro- 
pdfrtionable  Heights. 

Iron  -  Pipes  now  growing 
into  great  Ufe,  and  being, 
in  refpeit  to  their  Cheap¬ 
ness,  the  beft  Pipes,  thofe  of 
Clay  excepted,  which  are  now 
inade,  cfpecially,  if  the  Metal 
is  well  proportioned  and  melt¬ 
ed  ,  I  fhall  add  concerning 
them. 

That  it  will  be  no  great  Ad' 
vantage  to  caft  them  very  fmall  5 


the  beft  Sizes  being  from  7  or  8, 
to  5,  4  or  3  Inches  Diameter  • 
the  firft  of  which  will  coft  about 
20  s.  a  Yard,  which  is  much 
about  half  the  Price  of  Lead, 
and  the  leffer  from  1 6,  to  15, 
14,  12  or  105.  per  Yard,  ac¬ 
cording  as  they  are  greater  or 
fmaller  in  Bulk  or  Diameter, 

Thele  Iron-Pipes  are  the 
molt  durable  of  any  yet  men¬ 
tioned  •  they  are  caft  in  Lengths 
ot  3  or  6  Feet,  and  fometimes 
9,  and  are  joined  together  by 
Flanckets,  as  may  be  feen  in 
the  Water  Works  at  London 
Bridae.  Thefe,  if  well  made, 
will  laft,  as  one  may  fay,  for 
ever. 

Thefe  Iron-Pipes  are  to  be 
had  of  Mr.  B (riven,  at  his  Foun¬ 
dry,  near  Marigold- Stairs, 
Southwark. 


As 
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As  to  the  Method  of  making 
Refervoirs,Safons,  &c.  their 
Conjlrufiion ,  Extent,  Depth, 
and  other  Dimen  flans,  take 
the  following  Directions. 

Vitrvvius  informs  us,  that 
the  Ancients,  in  making  their 
Wells  and  Cifterns,  to  receive 
Rain  and  other  Water,  ufed  to 
make  them  under  Ground,  and 
to  a  very  large  Extent  •  and 
Walls  were  built  on  the  Sides 
and  Bottom  with  Mortar  made 
of  ftrong  Lime ,  Sand,  and 
Pebbles,  well  beaten  together  5 
claying,  as  we  may  fuppofe, 
not  being  fo  well  known  to 
them,  or  to  be  had  in  fuch 
Quantities,  as  now  it  is. 

Of  thefe  they  made  leveral, 
one  after  another,  thro*  which 
the  Water  was  to  pals,  to  the 
End,  that  the  Sediment  might 
remain  (if  any  there  wa s)  in 
the  firft  and  fecond,  and  fo  that 
when  the  W'ater  was  arrived  at 
the  laft,  it  might  be  clear. 
They  likewife  put  Salt  into 
their  Ciftern  Water  to  make  it 
more  fubtile. 

In  this  Manner  were  the  re¬ 
markable  Cifterns  of  Rofelayn 
made,  viz.  with  no  other  Ma¬ 
terials,  as  has  been  already  in¬ 
timated,  than  Gravel  and  fmall 
Pebbles  confolidated  together, 
by  a  ftrong  tenacious  Cement, 
not  improbably,  fuch  as  Ter- 
ras-mortar  ,  or  the  like. 

But  a  better  and  cheaper 
Way,  is  to  have  the  Hills  of  the 
fineft  Sand,  that  can  be  conve¬ 
niently  procured,  fuch  as  in  its 
own  Nature,  is  not  fubjedi  to 
be  dirty. 


When  the  Water  comes  in, 
then  let  it  be  at  one  End,  hav¬ 
ing  3  or  4  of  thefe  Sand*  banks 
lying  acrofs  the  Relervoir,  give 
the  Water  Time  to  fibre  thro’* 
and  let  the  Pipe  which  is  to 
fupply  the  Fountain  lie  at  the 
farther  End.  So  you  may  ex- 
pedl  to  have  your  Water  clear  - 
and  thefe  Sand-Banks  fliould 
lie,  and  be  above  the  Surface 
of  the  Water  when  it  is  at  the 
higheft  of  all. 

Nor  can  too  great  Care  be 
taken  in  making  thofe  ufeful 
Refervatories,  as  daily  Expe¬ 
rience  Ihews,  efpecially  if  it  he 
upon  a  dry  Gravel,  or  fandy 
Bank,  and  is  to  lie  above 
Ground,  as  is  evident  from  that 
very  handfome  one  behind  his 
Grace  the  Duke  of  Cbandois\ 
intended  Building  near  Caven- 
dijh  Square,  where  the  Ex- 
ence  of  making  and  fitting  it, 
as  doubtlefs  been  very  great. 

As  to  the  Form  in  which 
thefe  Refervoirs  or  Bafons  are 
made,  it  is  of  no  great  Confe- 
quence,  whether  it  be  a  per- 
fefi  Square  or  an  oblong  (which 
are  the  beft  Figures)  or  any 
other  •  and  as  to  their  Extent, 
that  ought  to  be  according  to 
the  Quantity  of  Water  that  is 
required,  10c,  150  or  200  Foot 
iquare,  being  fufficient  in  meft 
Cafes  $  tho*  for  large  Cities, 
Towns,  &c.  300,  400  or  500  is 
little  enough. 

But  the  deeper  they  are  the 
better,  contrary  to  the  Practice 
of  lome  Perlons,  who  have 
made  them  not  more  than  5  or 
4  Foot  deep,  when  they  ought 
rather  to  have  been  from  f  or 
8,  to  io  or  tz  Foot  deep,  that 
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the  Water  may  fettle  the  bet¬ 
ter. 

The  Bottom  alfo  ought  to  be 
filled,  2  or  3  Foot  high,  with 
large  Gravel  Pebbles,  by  which 
Means  the  Sediment  will  have 
Room  to  lodge  and  fettle  there¬ 
in  j  and  this  Bottom  Ihould  be 
well  clayed,  and  lie  lower  by 
3  or  4  Foot  than  the  Bottom  of 
the  Aquedufl,  which  brings  the 
Water  in  for  the  Purpofcs  be¬ 
fore  mentioned. 

If  the  Refervoir  bebutfmall, 
as  1 5  or  aoFoot  over, Mr.  Szvirzer 
advifes  to  make  it  in  the  Form 
of  a  Conoid  $  becaufe  by  this 
Shape,  the  Preflure  of  the  Wa¬ 
ter  on  the  Pipe  of  Conduct  will 
be  regular  and  uniform  from 
the  Beginning  to  the  End  of  the 
going  out  of  the  Water. 

It  is  by  this  conoid al  Form, 
that  Archimedes  in  fome  Pro- 
pofitions  in  his  two  Eooks,  T)e 
infidentibus  Hutnido ,  demon- 
ftrates  the  Gravitation  or  Pref- 
fure  of  Fluids  one  upon  ano¬ 
ther,  which  was  alfo  followed 
by  Galileo ,  Torricelli ,  and  o- 
thers. 

To  the  fame  Purpofe  alfo, 
Mariotte  in  his  Rules  for  the 
meafuring  of  fpouting  Waters, 
through  Ajutages  of  different 
Bores,  in  his  Treatife  of  Hy- 
drojlaticks ,  fets  down  a  very 
curious  Problem.  This  Pro¬ 
blem  is  to  find  a  Veflel  of  fuch 
a  Figure,  that  being  pierced  at 
the  Bottom  with  a  (mail  Hole, 
when  the  Veflel  is  linall,  but 
larger  as  a  Veflel  or  Refervoir 
is  larger,  that  the  Water  fhould 
go  out,  its  upper  Surface  de- 
feending  from  equal  Heights, in 
equal  Times,  This  he  fa%s> 
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Torricelli  has  not  undertaken 
to  refolve. 

Let  it  be  a  conoidal  Figure, 
as  Fig.  i.  in  the  following 
Plate,  where  B  L  is  to  B  N,  as 
the  Square  fquared  of  N  0,and 
BN  to  BH,  as  the  Square 
fquared  cf  NO,  to  the  Square 
fquared  of  H  K,  and  fo  on  ; 
the  Water  will  defeend  from 
ADC,  in  an  uniform  manner, 
till  it  come  to  the  Hole  at  B. 

For  let  B  P  be  the  Mean  Pro¬ 
portional  betwixt  B  D  and 
B  H  fince  the  Square  fquared 
of  K  H  and  of  D  C  are  to  each 
other,  as  the  Heights  B  H,B  D, 
the  Squares  of  HK,  DC  will 
be  in  a  fubdu  plicate  Ratio  of 
BH  to  B  D,  or  as  the  Heights 
B  P,  B  D. 

But  the  Velocity  of  the  Wa¬ 
ter  that  goes  out  at  B,  by  rea- 
lon  of  the  Preflure  of  the 
Height  B  H  in  a  fubduplicate 
Ratio  of  B  D  to  B  H  3  that  is 
to  fay,  as  B  P  to  B  D  :  There¬ 
fore  the  Velocity  of  the  Water 
defeending  from  H,  is  to  the 
Velocity  of  the  Water  delcend- 
ing  from  D,  as  the  Square  of 
H  K  to  the  Square  of  D  C  • 
but  the  circular  Surface  of 
"Water  at  FI,  is  to  the  circular 
Surface  of  the  Whiter  at  D,  as 
the  Square  of  H  K  to  the 
Square  of  D  C;  therefore  they 
will  defeend  and  run  out,  one 
as  fall  as  the  other  :  and  if  the 
Surface  A  D  C  runs  out  in  a 
fecond,  the  Surface  G  FI  K  will 
run  out  in  a  fecond  likevvilc, 
fince  the  Quantities  are  as  the 
Velocities. 

The  fame  Thing  will  happen 
to  the  other  Surfaces  at  E  and 
F?  iff,  Byt  the  Hole  ;nuft  in 
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all  minute  Cafes  caufes  be  very 
fmall,  and  that  no  considerable 
Acceleration  may  be  made,  and 
that  the  Water  may  not  go 
throughout  the  Hole  fenfibly  ; 
but  in  a  Proportion  to  the 
Weight. 

A  VeiTel  of  this  Model,  fays 
the  ingenious  M.  Mciriotte ,  may 
ferve  for  a  Clepfydra  ,  or  Water 
Clock. 

To  this  it  may  be  added, 
faith  an  Ingenious  Author,  For 
any  Refervoir  for fupplying  and 
playing  Fountains,  or  any  other 
Water  Works,  in  Gardens,  or 
for  the  regular  Didribution  of 
Water  for  the  Uic  of  any  City  or 
Town,  and  as  ltill  the  more 
uieful,  and  proper  to  be  made, 
when  the  Spring  riles  near  the 
Place  where  the  Water  is  to  be 
ufed,  as  does  that  of  Long- 
Leat  in  IViltJbire ,  the  Seat  of 
the  Right  Honourable  the  Lord 
Vifcount  J^jy mouth,  and  other 
Places. 

The  Section  or  Profile  of  a 
Reiervoir  being  thus  fet  down, 
pertaining  as  it  does  only  to 
thofe  which  are  narrow  and 
deep,  as  all  Relervoirs  mud  be, 
which  arc  made  on  the  Sideot 
a  Flill/and  near  a  Spring,  it  will 
be  requifire  to  inform  the  Rea¬ 
der,  that  the  Structure  of  iuch 
Refervoir  or  Cider  n  be  of  Stone 
or  Brick,  fincc  there  is  no  work¬ 
ing  of  Clay,  to  dand  in  fo  per¬ 
pendicular  a  Manner,  as  the 
Figure  deferibes. 

But  when  Refervoirs  are 
made  of  that  great  Extent, 
which  they  often  are,  this  Pro¬ 
file  or  Section  can  be  of  no 
great  ufe,  nor  can  the  Figure 
of  it  be  followed. 

VOL.  II. 


I  /hall  therefore  lay  down  a 
fhort  Account  of  thofe  Rules 
that  are  neceffary  to  be  ob- 
ferved  in  the  Profile  and  Dif- 
pofition  of  Relervoirs,  that  are 
made  of  Clay,  and  the  Methods 
of  digging,  picking,  cleanfing, 
beating  or  ramming  of  that  uie¬ 
ful  Material. 

The  Steps  then  on  each  Side, 
and  on  the  Ends  of  any  Reler¬ 
voir,  if  the  fame  be  made  of 
Clay,  which  is  the  chcapeft 
Material  by  much,  with  which 
Refervoirs  or  Ponds  are  ufually 
made,  ought  to  be  at  lead  3 
Foot  horizontal  to  one  Foot  per¬ 
pendicular,  that  they  may  dand 
well,  and  not  be  apt  to  moul¬ 
der  :  io  that  if  a  Refervoir  be 
made  7  or  8  Foot  deep,  which 
ought  to  be  done  in  Works  of 
this  Kind,  the  Bails  of  the  Slope 
ought  to  be  28,  30  or  32  Feet; 
the  Profile  or  Seffionof  which 
lee  Fig*  1.  and  the  Banlrs  ought 
to  be  cleared  of  all  Trees  and 
other  Incumberances  which  are 
apt  to  tear  the  Banks  by  their 
Rocking,  by  realon  of  the  blow¬ 
ing  of  Winds. 

The  mod  proper  Seafon  for 
digging  of  Clay,  and  making 
Refervoirs,  and  ether  Water¬ 
works  of  this  kind,  is  general¬ 
ly  reckoned  to  be  about  Mi- 
chaehnas,  after  the  Falling  of 
the  fird  Rains  ;  for  then  the 
Clay  will  work  well  ;  and  the 
cool  Seafon  is  coming  on,  and 
in  fuch  Manner,  that  you  may 
expeft  the  Rains  will  fill  your 
Work,  in  cafe  a  Supply  Ihould 
be  precarious. 

But  the  Winter  or  Spring,  or 
indeed  any  other  Part  of  the 
Year  will  do  as  well,  provided 
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the  Clay  be  ufed  immediately 
after  it  has  been  digged  •  and 
that  you  have  a  River,  a  ftrong 
Spring,  or  feme  good  Engine  to 
fill  it  •  but  you  muft  be  lure 
to  avoid  Froits,  and  the  dry 
cutting  Winds  of  March,  which 
are  more  injurious  to  new 
Ponds,  than  any  other  Varia¬ 
tion  or  Change  of  Weather 
does. 

When  the  Shape  of  the  Re- 
fervoir  or  Pond  has  been  made, 
then  the  Clay  is  to  be  dug,  and 
immediately  ufed,  otherwife 
you  will  be  obliged  to  water  it, 
which  will  lpoil  it  3  alfo  all 
large  Stones,  Sand  Holes,  and 
Veins  ihould  be  carefully  pick¬ 
ed  out  3  and  all  luch  Parts  as 
any  way  degenerate  from  the 
general  Mals  or  Vein  of  the 
Clay  that  is  digged,  Ihould  be 
thrown  our. 

The  ftrong  reddifh  or  yel- 
lowilh  Clays  are  accounted  the 
beft,  tho’  rhere  arc  alfc  white 
and  blue  Clays,  which  are  as 
tenacious  as  any  of  the  reft  5 
tho’  perhaps  they  are  not  fo 
duftiie,  and  do  not  work  fo 
well. 

The  Pond-men  in  the  Weft- 
country  chufc  that  Sort  of  Clay 
that  has  fome  fmall  Quantities 
oHmall  Pebbles  or  Gravel  in 
it,  becaule  they  lay  it  rams  bet¬ 
ter  3  there  is  alfo  this  Conve- 
niency  in  them,  that  they  ly¬ 
ing  upon  the  Chalk,  will  con¬ 
trail  the  Sediment  and  Slime, 
which  comes  with  the  Water, 
and  render  it  more  pure  and 
dear. 

Clays  often  run  in  Veins  • 
but  if  it  be  dug  out  of  Pits, 
where  it  lies  deep  5  generally 


the  deeper  you  go,  the  better 
and  ftronger  the  Clay  is. 

Having  found  and  dug  a 
good  Clay,  carry  it  to  the  Place 
where  it  is  to  be  ufed,  and  uie 
it  immediately,  before  it  has 
been  hardened  by  the  Sun  and 
Air,  fo  that  it  won’t  work  - 
but  it  you  have  not  immediate 
Occafion  for  it,  cover  it  with 
long  moiit  Horfe-dung,  or  wet 
Hay  or  Thatch,  and  when  it 
has  been  brought  to  the  Place, 
where  it  is  to^  be  ufed,  begin 
in  the  very  Centre  or  Middle 
of  the  bottom  of  the  Pond, 
where  it  muft  be  laid  thick¬ 
er  than  ordinary  3  and  then  you 
muft  work  every  Way  from  it, 
treading  and  beating  it  well 
with  Inftruments,  as  you  pro¬ 
ceed  :  As  to  the  Thicknefs  of 
the  Layer  of  Clay,  there  is  no 
certain  one  agreed  upon  3  fome 
laying  it  a  Foot,  others  a  Foot 
and  a  half,  and  fome  thicker  • 
and  they  lay  it  not  all  at  once, 
but  in  two  diftinft  Layers  of 
about  6  or  8  Inches  thick. 

Having  begun  (as  has  been 
direfled  in  the  very  Centre  or 
Middle  of  the  Refervoir,  and 
laid  it  there  about  6  or  8  In¬ 
ches  thick  3  the  Horfc-heads 
or  large  Spits  of  Clay  may 
be  thrown  together,  juft  as 
they  are  dug  out  of  the  Pit, 
only  picking  out  the  large 
Stones,  or  any  Veins  of  Sand 
that  are  in  it,  and  work  it  well 
together  with  a  large  heavy 
Beater  or  Beetle,  fuch  an  one 
as  is  ufed  in  cleaving  of  Wood. 

Finifh  a  Yard  or  two  at  a 
Time  in  this  Manner  3  which 
being  done,  you  muft  ufe  ano¬ 
ther  Flat  Beafer,  fuch  as  Greefe, 
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is  beaten  with  •  or  rather  (which 
is  better)  have  one  made  in  the 
Form  of  a  hard  Bru!h,  where¬ 
with  Maid-Servants  rub  their 
Rooms :  but  the  Handle  of  it 
muft  be  ftronger,  and  in  the 
Block  there  ihould  be  fix’d,  4, 
5  or  6  ftrong  Iron  Teeth ;  which 
will  cut  or  icratch  crofs  the 
Joints,  and  prevent  any  open 
Chafin  or  Crack  that  would 
otherwife  be  there. 

When  this  has  been  done, 
take  fuch  a  Rammer  as  is  us’d 
by  Paviours  (tho’  it  need  not 
be  quite  fo  heavy,)  and  fmoorh 
it  over. 

After  you  have  done  this,  it 
will  be  proper  to  lay  a  little 
long  Dung,  Hay  or  Thatch  on 
it,  to  keep  the  Clay  from 
cracking  till  you  lay  on  the  fe- 
cond  Coat. 

Having  thus  finifii’d  the  firft 
Coat,  after  the  Manner  before 
directed,  ftrew  fome  flak’d 
Lime  over  it ;  which  will  not 
only  corroborate  and  caufe  the 
Clay  to  grow  hard  and  dry,  and 
as  it  were,  aim  oft  impenetra¬ 
ble;  but  it  will  alfo/as  the 
Weft-CounrrvPond-makers  fay ) 
hinder  the  Worms  from  work¬ 
ing  into  the  Clay. 

Thus  having  finifh’d  the 
firft  Coat  or  Layer  of  Clay ;  be¬ 
gin  the  fecond  of  the  lame 
Thicknels  as  you  did  the  firft, 
working  it  after  the  fame  Man¬ 
ner,  every  way  frormthe  Cen¬ 
tre,  taking  Care  efpecially  to 
break,  join  or  clofe  the  Clay 
well,  by  Means  of  your  toothed 
or  fpiked  Inftrument  before- 
mentioned  ;  and  there  will  be 
this  Advantage  in  doing  it  over 
again,  that  if  there  fhould  be 


the  leaft  Crack  or  Perforation 
in  the  firft  Layer,  the  fecond 
coming  over  it,  will  fill  it  up, 
and  mend  every  Place  that  may- 
have  happen’d  to  be  defective. 

Having  finifh’d  the  fecond 
Coat,  as  before,  mix  lome 
Lime  and  Chalk  together,  and 
ram  it  on  three  or  four  Inches 
thick,  which  incorporating  into 
the  Clay,  will  render  it  as  it 
were  one  folid  Body,  which,  if 
there  be  Occafion,  may  be 
pitch’d  with  Flint  Stones;  thar 
is,  if  Cattle  are  allow’d  to 
go  to  it  to  drink. 

All  Refervoirs,  if  not  wharf ’d 
with  Wood,  Brick  or  Stone, 
( which  is  very  expenfivej  ought 
to  be  pitched  a  Foot  or  two  be¬ 
low  the  High-Water  Mark,  to 
prevent  the  Clay  from  being 
wafh’d  away  on  the  Sides  of 
the  Refervoir  ;  as  alfo  the 
working  of  Moles,  Mice  and 
other  Vermin  who  lpoil  the 
Banks. 

Some  will  lay  a  third  Layer 
or  Coat  of  Clay  over  the  other 
two,  and  of  the  fime  Thick- 
nefs,  viz .  fix  or  eight  Inches : 
This  Method  is  not  to  be  difap- 
prov’d  of  (if  Perfons  are  willing 
to  be  at  the  Expencejand  is  al¬ 
fo  neceffary  in  Grounds  that 
are  of  a  dry,  gravelly,  hufky 
Nature;  one  of  which  Kind 
in  EJfex,  the  Water  ran  out  fo 
faft  till  the  Earth  was  fated, 
that  an  Engine  which  was  em¬ 
ploy'd  three  Days  and  Nights 
could  fcarce  keep  it  full;  fo 
that  three  times  Claying  is  not 
much  more  expenfive,  but  is 
very  much  fecurer. 

The  digging  and  claying  of  a 
Refervoir  or  Canal  twice,  is 
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lviid  to  be  worth  nd.  a  Yard 
iuperficial  •  and  if  it  were  to  be 
clay’d  a  third  time,  it  would 
not  be  above  3  d.  a  Yard  more, 
but  then  all  the  Clay  mulf  be 
brought  to  the  Place  ;  but 
fome  Head  Weft  Country  Pond- 
men  have  had  18  d.  per  lhard 
for  twice  claying. 

It  has  been  obferv’d  that 
the  Pond -men  in  the  Weft  of 
j England,  do  not  pitch  their 
Flih-Ponds  lb  much  as  they 
were  won’t  to  do  $  but  lay 
Chalk  upon  the  Clay,  fix  or 
eight  Inches  thick  ;  which  is 
better  than  pitching  for  all 
Sorts  of  Fifh. 

WATER  WHEEL,  an  En¬ 
gine  for  railing  H  ater  in  great 
Quantity  out  of  a  deep  Well. 

it  is  of  different  Makes; 
fome  ufe  a  large  one  for  Man 
or  Beall  to  walk  in  for  that 
Purpofe,  others  a  double  Wheel 
with  Logs,  which  makes  it 
draw  cafier  than  the  ordinary 
fingle  \N  heel ;  rho’  this  is  not 
fo  "good  a  way  as  the  double 
Wheel  with  Lines;  the  Line 
at  the  Hand  being  fmall  and 
very  long  :  bur  there  cannot  be 
a  more  expeditious  way  t  han  to 
make  a  larger  Wheel  at  the 
End  of  the  IVindlaJs,  that 
may  be  two  or  three  times  the 
Diameter  of  the  ltrindlafs ,  on 
which  a  fmaller  or  a  larger 
Rope  may  be  wound,  than  that 
which  raifes  the  Bucket;  fo 
that  when  the  Bucket  is  in  the 
Well,  the  fame  Rope  is  all  of 
it  wound  on  the  greater  Wheel, 
the  End  of  which  may  be  ta¬ 
ken  on  the  Shoulder,  and  the 
.Man  may  walk  or  run  forwards, 
till  the  Bucket  E  drawn  up; 


in  which  Operation  the  Bucket 
may  hold  20  or  3c  Gallons, 
and  yet  be  drawn  up  with  more 
Eafe  than  one  of  leven  or  eight 
in  the  ordinary  way ;  and  be- 
fides  the  Bucket  may  have  a 
round  Hole  in  the  Bottom, 
with  a  Cover  fitted  to  it  like 
the  Sucker  of  a  Pump,  that 
when  the  Bucket  relts  on  the 
Water,  the  Hole  may  open  and 
the  Bucket  fill,  and  as  foon  as 
it  is  rais’d,  the  Cover  flops  it 
immediately,  which  prevents  it 
from  diving. 

Teeth  may  alfo  be  made  on 
the  outer  Wheel,  with  a  woo¬ 
den  Ledge,  fo  falling  upon  it, 
that  as  the  Man  moves  forward, 
it  may  flop;  but  when  the 
Bucket  is  as  high  as  is  intended, 
then  the  Ledge  bearing  againft 
the  Teeth,  flops  the  Bucket  un¬ 
til  you  come  to  it,  after  the 
Manner  of  the  Wheel  of  a 
Harc/s,  Clock  or  Jack. 

To  which  may  be  added, 
that  when  the  Bucket  is  up,  a 
Receiver  may  be  at  Hand,  and 
a  moveable  Trough  to  flip  un¬ 
der  the  Bucket;  that  when  the 
Cover  is  rais’d  by  a  fmall  Cord, 
faftened  to  it  on  the  Iniide,  the 
Water  may  be  receiv’d  there¬ 
by  :  by  this  Means  many  Tuns 
of  Water  may  be  drawn  up  in 
a  ihort  Time. 

WEATHER  BOARDING 
[in  Carpentry ]  fignifies  the 
nailing  up  of  Boards  againft  a 
Wall. 

Sometimes ’tis  us’d  to  fignify 
the  Boards  themfelves,  when 
nail’d  up. 

iThis  Work  is  ufually  done 
with  Feather-edg’d  Boards:  In 
plain  Work  they  ufually  nail 

the 


W  E 


W  E 

the  thick  Edge  of  one  Beard,  juft  under  the  Centre  of  Gra- 
an  Inch  or  an  Inch  and  a  half  vity  N,  of  the  Beetle  B  A  is 
over  the  thin  Edge  of  another  the  Centre  of  Percuffion,  and 
but  if  the  Work  is  to  be  fome-  the  Line  N  A  is  its  Line  ot  Di 
thing  extraordinary  $  they  let  region.  See  Plate>  Fig .  i. 
an  0  G  on  the  thick  Edge  of  And  it  is  to  be  oblerv’d  here, 
every  Board.  '  as  before ,  in  the  preceeding 

7 'he  ‘ Price ]  The  Price  of  Machines,  that  the  greateft 
Flam  Weather  ‘Boarding  (viz.  Force  or  Blow  is  given,  when 
the  fitting  and  nailing  up  the  it  tails  perpendicularly  upon  the 
Boards)  is  from  8  d.  to  nd.  the  Wedge ;  on  which  the  Stroke 
Square,  according  to  the  Length  or  Force  is  apply ’d  •  for  Tis 
and  Breadth  of  the  Boards,  and  evident,  that  if  the  Stroke  or 


Conveniency  of  the  Place. 

But  if  the  lower,  (viz.  the 
thicker)  Edge  of  the  Boards  be 
wrought  with  an  O  G  it  may 
be  worth  18  d.  per  Square,  for 
the  Workmanlhip  only. 

If  the  Workman  find  the 
Materials  (i.e.  Boards  and  Nails) 
it  may  be  worth  1 2  or  1 ;  s.  per 
Square,  or  about  1  d.  {  per 
Foot. 

WEATHER  TILEING  is 
the  covering  the  upright  Sides 
of  Houfes  with  Tiles. 

: The  'Price.']  Wear  her  Tile  ing 
is  done  in  fome  Places  at  the 
fame  Price  as  other  Plain  Tric¬ 
ing,  but  in  other  Places  they 
have  more  in  Confideration  of 
Scaffolding:  for  fome  Work¬ 
men  lay  they  have  4  s.  per 
Square  for  Workmanlhip  only. 

WEDGE.  The  Power  of 
this  Engine  is  put  in  Motion 
by  Percuffion  or  ftriking  ;  it  is 
therefore  to  be  tirft  obferv’d 
That  the  Centre  of  Percuffion 
is  that  Point  by  which  a  Body, 
as  a  Beetle,  &c.  in  its  Motion 
ifrikes  with  its  greater  Force 
another  Body  (as  a  Wedge) 
which  oppe  fes  its  Motion. 

That  is,  the  Point  A  in  the 
middle  of  the  Wedge  A  D? 


Force  is  applied  at  oblique  An¬ 
gles,  as  the  Beetle  E  F,  the 
Line  of  Direction  of  the  Force 
N  B,  will  not  be  parallel  to 
the  Central  Line  of  the  Wedge 
A  I ;  nor  will  the  Line  of  Di- 
re£Hon  of  the  Force  E  N,  be 
parallel  to  the  upper  Surface 
of  the  Wedge,  as  in  the  for¬ 
mer. 

Now,  feeing  that  the  Line 
of  Direction  N  B  is  contrary  to 
the  Line  of  Direction  N  A  D, 
his  evident  that  the  Beetle  F  E 
apply’d  at  oblique  Angles,  has 
lets  Force  on  the  Wedge  I, 
than  when  apply ’d  at  Right 
Angles,  as  the  Beetle  B  A  on 
the  Wedge  C. 

To  underftand  the  Power  of 
the  Wedge,  one  of  the  inclinr 
ing  Sides  is  to  be  confidered  as 
a  horizontal  Plain,  and  we  mull 
imagine,  that  by  the  Help  of 
the  inclin’d  Surface,  a  Power 
lhall  raife  a  Weight,  which 
without  this  Machine,  could 
not  fo  much  as  fuftain  or  bear 
it  up. 

1.  Let  the  Triangle  DBC, 
right-angled  at  B,  reprefent  a 
Wedge,  wherein  let  the  angu¬ 
lar  Point  D,  reprefent  the  Point 
or  Ed"e,  and  the  Perpendicular 
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BC,  the  Head  at  which  the 
Power  is  to  be  apply’d. 

For  the  better  underftanding 
the  Power  of  this  Engine,  the 
Length  of  its  Bafe,  as  DB,  and 
Height  B  C  muft  be  given  or 
known,  that  thereby  their  Pro¬ 
portions  to  one  another,  may 
be  known.  See  Plate ,  Fig.  i. 

For  the  Analogy  or  Propor¬ 
tion  is  this  : 

As  the  Height  of  the  Wedge 

Is  to  the  Bafe  of  the  Wedge, 

So  is  the  Power  apply’d  at 
its  Centre  of  Percuffion,  to  the 
Weight  that  the  Wedge  will 
ikftain  or  bear  up. 

Which  will  immediately  be 
demonftrated  ;  but  'tis  to  be 
noted,  that  in  all  Calculations 
of  this  Kind,  the  Surfaces  of 
the  horizontal  Plane,  whereon 
the  Wedge  Aides,  the  Surfaces 
of  the  Wedge,  the  Surface  of 
the  Body  to  be  rais’d,  are  fup- 
pos’d  to  be  fo  very  fmooth,  as 
to  Aide  without  ObftruCliun  or 
Difficulty. 

Again  it  muft  alfo  be  fup- 
pos’d,  that  the  Weight  E  be 
nindred  from  going  to  A,  by 
the  perpendicular  Plane  H  IK  4 
which  however  is  to  be  fuppos'd 
not  to  hinder  the  Wedge  DCB 
from  Aiding  along  the  horizon¬ 
tal  Plane  A  B,  as  ’tis  driven  or 
forc’d  from  B  towards  the  Power 
apply’d  at  B,  whofe  Line  of  Di¬ 
rection  is  parallel  to  theHorizon. 

Now  it  the  Power  apply’d 
at  B,  drives  or  forces  the  Wedge 
CDB  regularly  from  B  towards 
A,  upon  the  horizontal  Plane 
A  B,  it  will  caufe  the  Weight 
E  to  afeend  by  to  regular  a  Mo¬ 
tion,  that  its  Centre  of  Gravity 
E  will  by  its  Afcenilon  gene- 
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rate  the  Right- Lire  F  D,  per¬ 
pendicular  to  the  Horizon;  fo 
that  when  the  Point  B  Aiall  be 
come  to  D,  the  Point  C  to  E, 
and  the  Point  D  to  G,  the 
whole  Wedge  CDB  Aiall  have 
chang’d  its  Place  to  E  D  G,  and 
the  Body  E  will  be  rais’d  the 
whole  Height  of  C  B,  the  per¬ 
pendicular  Height  of  theWedge. 

Now  if  B  B  the  Bale,  be  = 
twice  B  C  the  Height,  then  the 
Power  lhall  have  mov’d  the 
Line  D  B  its  whole  Length, 
which  is  =  twice  C  B,  and 
therefore  the  Power  to  the 
Weight  will  be,  as  1  is  to  2  ; 
That  is, 

As  the  Height  CB  1, 

Is  to  the  Bale  D  B  2  : 

So  is  the  Power  of  one  Pound 
apply’d  by  PercuAion  at  B,  to 
two  Pound,  the  Weight  of  the 
Body  E,  rais’d  to  F. 

From  hence  it  follows,  that 
the  more  acute  the  Wedge  is, 
the  greater  will  its  Effeft  be : 
becaufe  G  D  the  Velocity  of 
the  Power,  will  be  great  in 
Companion  of  DF,  the  Velo¬ 
city  of  the  Weight. 

When  the  Wedge  is  apply’d 
to  cleave  a  Body,  as  A  B  C  D, 
the  Planes  EFOI  and  GFOH, 
which  make  up  the  Wedge, 
being  more  inclin’d  to  each 
other,  the  Parts  E  G  will  there¬ 
fore  Aide  more  ealily. 

If  the  Plane  EFOI  be  con- 
fidered  as  a  horizontal  Plane, 
the  other  Plane  GFOH  will 
be  an  inclining  Plane •  where¬ 
fore  the  Refinance  of  the  up¬ 
per  Part  of  the  Body  ABDC, 
which  is  to  be  difunited  from 
the  lower,  may  be  accounted 
as  a  Weight  whole  Line  of  Di¬ 
rection 
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region  is  perpendicular  to  the 
lower  or  horizontal  Part,  and 
then  a  Power  apply ’d  as  afore- 
faid  with  an  additional  Power 
for  the  Roughnefs  of  the  Body, 
when  irregular  will  have  the 
EffeCl  de tired.  See  ‘Plate, 
Fig.  4. 

It  is  alfo  to  be  obferv’d,  that 
altho:  the  Power  of  a  Blow  or 
Stroke,  is  equal  to  a  certain 
Weight,  yet  if  that  Weight  is 
laid  gently  upon  a  Wedge,  it 
will  not  have  the  fame  Effect 
in  forcing  it  into  a  hard  Body, 
as  when  the  fame  Weight  is 
communicated  to  it  by  a  blow. 

And  it  is  alfo  to  be  obferv’d, 
that  the  EffeCt  of  Percuffion 
will  be  the  greater  in  Propor¬ 
tion  as  the  Percutient  or  11  ri  Ic¬ 
ing  Body  is  heavier  and  fwifrer : 
that  is  to  fay,  the  heavier  the 
Body  is,  with  which  the  Stroke 
is  given,  the  greater  Eiiecl  ir 
wiil  have. 

Therefore, 

If  with  a  Body  of  ten  Pound 
Weight,  a  Stroke  be  given  in 
one  Second  of  Time,  that  will 
rahe'  20  Pound  Weight,  the 
fame  Body  being  ftruck  in  like 
Manner,  wiil  double  the  Force; 
that  is,  in  half  a  Second  of 
Time,  it  will  raife  40  Pound 
Weight,  which  is  double  to  the 
former. 

Hence  it  appears,  that  the 
Power  of  Percuffion  is  propor¬ 
tionable  to  the  Velocity  ot  rhe 
Stroke. 

If  any  fhall  object  that  they 
do  not  conceive  how  the  Wedge 
is  of  any  great  life  in  railing 
heavy  Bodies,  fince  there  feems 
to  be  a  refilling  Plane  necefia- 
ry  as  K  H  I,  which  in  many 


Cafes  cannot  be  practicable, 
and  therefore  of  Coniequence, 
the  Wedge  feems  to  be  of  little 
Ufc. 

Bat  fuch  Pcrlbns  are  mifta- 
ken  5  for  an  heavy  Body  may 
be  rais’d  without  a  Plane  per¬ 
pendicular  to  refill  it. 

As  for  Example,  Suppore 
the  Body  E  is  to  be  rais’d  to 
the  Height  of  the  Wedge  F  G, 
it  is  plain  that  if  agamft  the 
Wedge  FDG,  you  place  ano¬ 
ther  Wedge,  as  A  I»  J)  equal 
thereto,  fo  as  to  work  clofe  to 
each  others  Sides,  and  each 
Wedge  being  driven  with  equal 
Force,  will  raife  the  Body  E 
the  Height  required.  See 
Plate,  Fig.  4. 

And  as  has  been  {aid  before, 
the  longer  or  more  acute  the 
Angle  oi  the  Wedge  is,  the  ea- 
iicr  rhe  Weight  will  be  rais’d. 
This  has  been  already  prov’d, 
and  therefore  I  ihall  not  re¬ 
peat  it. 

[t  is  likewife  to  be  obferv’d 
in  this,  as  has  been  obferv’d  of 
other  Mechanical  Powers  $  that 
as  much  as  is  gain’d  m  Force, 
is  loll  in  Space  and  Time,  be- 
caufe  the  more  acute  a  Wedge 
is  made,  the  greater  Length  it 
mail  be  to  be  equal  in  Height 
to  another  Wedge,  whofc  Angle 
is  lefs  acute,  or  rather,  whofc 
Angle  contains  a  greater  Num¬ 
ber  of  Degrees. 

That  is,  the  Wedge  A  C  D, 
whofc  Line  A  D  C  is  lefs  than 
the  Line  B  D  E,  mu  ft  be  longer 
than  the  Wedge  B  D  E,  to  be 
equal  in  Height  thereto,  for 
was  the  Wedge  A  D  C  to  be  no 
longer  than  the  Wedge  B  I)  E, 
that  is,  G  F  D  E,  then  it  could 
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not  raife  the  Body  higher  than 
F.  See  ‘Plate,  Fig.  5. 

Hence  ’tis  evident  that  D  F 
rnuft  be  continued  to  A,  and 
D  G  to  C,  whereby  it  will 
raife  the  Body  to  the  Height 
requir’d.  ° 

And  fince  that  tho’thcWedge 
ADC  will  move  with  leis  Force 
than  the  Wedge  BDE,  yet  it 
requires  more  time,  becaule 
its  Length  C  D  is  greater  than 
DE.  5 

Therefore  it  is  plain,  that 
what  is  got  in  Force,  is  loft  in 
Space,  as  has  been  already 
prov’d  in  other  Engines. 

WEIGHT  is  a  Quality  in 
natural  Bodies,  whereby  they 
tend  downwards,  towards  the 
Centre  of  the  Earth. 

Or  Weight  may  he  defin’d 
to  be  a  Power  inherent  in  all 
Bodies,  whereby  they  tend  to- 
fomc  common  Point,  call’d  the 
Centre  of  Weight  or  Gravity  ; 
and  that  with  a  greater  or  lefs 
Velocity,  as  they  are  more  or 
lefs  denfc,  or  as  the  Medium 
they  pals  thro’  is  more  or  Ids 
rare. 

But  there  may  yet  be  ano¬ 
ther  Definition.  As  in  Effeft 
one  may  conceive  Gravity  to 
be  the  ^[(ality,  as  inherent  in 
the  Body  •  and  Weight  the  fame 
Quality  exerting  it  felt,  either 
againft  an  Obliacle  or  other- 
wife. 

Hence^  Weight  may  be  di- 
ftingui/h  d  like  Gravity  into 
abfolute  and  fpecifick. 

Sir  /.  Ncu'ton  demonftrates, 
that  the  Weights  of  all  Bodies, 
at  equal  Di fiances  from  the 
Centre  of  the  Earth,  are  pro¬ 
portionable  to  the  Quantity  of 
Matter  that  each  contains. 
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Whence  it  follows,  that  the 
Weights  ot  Bodies  have  not  any 
Dependance  on  their  Forms 
or  Textures 5  and  that  all  Spa¬ 
ces  are  not  equally  full  of  Mat¬ 
ter. 

Hence  it  follows,  that  the 
Weights  of  the  iame  Body,  is 
different  on  the  Surface  of  dif¬ 
ferent  Parrs  of  the  Earth;  by 
Kealon  that  its  Figure  is  not  a 
Sphere,  but  a  Spheroid. 

1  he  Law  of  this  Difference 
the  Author  gives  in  the  follow¬ 
ing  Theorem. — The  Increafe  of 
Weight  as  you  proceed  from 
the  Equator  to  the  Poles,  is 
nearly  of  the  verfed  Sine  of 
double  the  Latitude;  or  which 
amounts  to  the  fame  :  as  the 
Square  of  the  Right  Sine  of 
the  Latitude. 

WEIGHT  [in  Mcchamcks'\ 
is  any  Thing  that  is  to  be  rais’d 
fultain’d  or  mov’d  by  a  Ma¬ 
chine;  or  any  Thing  rhat  in 
any  Manner  refills  the  Motion 
to  be  produc’d. 

In  all  Machines  there  is  a 
natural  Ratio  between  the 
Weight  and  the  moving  Power. 
—  If  tkje  Weight  be  increas’d, 
fo  muft  the  Power  too;  that  is, 
the  W  heels,  £>£.  arc  to  be  mul¬ 
tiply ’d,  and  fo  the  Time  in¬ 
creas'd,  or  the  Velocity  dimi- 
nifh’d. 

W ELDING  Heat  [  i n  Smi - 
theiyl  a  Degree  of  Heat  which 
Smiths  give  their  Iron  in  the 
Forge;  when  there  is  Occafion 
to  double  up  the  Iron,  and  to 
weld  a  work  in  the  doublings ; 
fo  that  the  Iron  fhall  grow  into 
a  Lump,  thick  enough  for  the 
Pur  pole. 

W  ELL  [in  Suildingl-  is  a 
Hole 
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Hole  left  in  the  Floor  for  the 
Stairs  to  come  up  thro’. 

WELL,  a  narrow  Opening 
of  a  cylindrical  Form,  made 
by  digging  in  the  Earth  :  Wells 
where  they  are  not  natural,  are 
principally  made,  in  order  to 
have  Water  in  thole  Places 
where  it  is  wanted. 

In  digging  for  a  Well,  you 
mult  do  it  in  a  Place  remote 
from  Houfes  of  Offices,  Sta¬ 
bles,  Dunghils,  and  other  Pla¬ 
ces,  which  by  their  Stench  may 
impart  a  very  difagreableTade 
to  the  Water  :  as  tor  the  Good- 
nefs  of  the  Water,  that  depends 
upon  the  Nature  of  the  Place 
where  the  Well  is  digged  ;  for 
if  the  Earth  be  Tandy  or  black, 
or  inclines  to  a  Potters  Clay, 
and  white,  flimy  Soil,  or  to 
fpeak  more  properly,  if  it  has 
Flint  and  Sand  together,  then 
there  is  no  doubt  to  be  made 
but  that  the  Water  will  be  very 
good. 

On  the  contrary,  if  it  be 
fpungy,  or  has  Chalk  or  Mud 
therein,  it  will  not  anfwer  the 
Purpole  $  and  Happy  are  they 
who  have  Grounds  endued 
with  thole  Qualities  that  are 
neceflary  for  yielding  good  Wa¬ 
ter  5  otherwife  there  is  no  Re¬ 
medy. 

There  are  feveral  Perfons 
who  have  Houfes  near  Mea¬ 
dows,  and  have  a  mind  to  dig 
for  Wells,  believing  they  may 
fave  Money  by  making  them  in 
fuch  Places,  and  cbferving  thofe 
where  Willows  are  planted,  or 
elfc,  where  Reeds  grow,  whofe 
Nature  has  an  entire  Tendency 
to  Moifture ;  they  fix  their 
Plan  immediately  there,  and 


fancy  a  Well  dug  at  filch  a 
Place  and  with  a  fmall  Ex¬ 
pence,  cannot  but  be  lading  5 
but  they  are  much  midaken, 
for  tho’  thefe  Places  are  very 
mold,  yet  the  Wells  that  are 
made  there,  are  much  more 
fubje6l  to  dry  up  than  others; 
and.  the  Water  is  generally  good 
for  nothing. 

Wells  mud  be  always  kept 
in  Repair,  the  Labour  is  not 
great ;  and  no  further  Care  is 
to  be  had,  than  to  cleanfe  them 
once  a  Year,  and  that  no  Filth 
of  any  Kind  be  thrown  into 
them. 

But  in  Oppofition  to  the  Opi¬ 
nion  of  thole  who  keep  their 
Well  covered  in  order  to  pre- 
ferve  them  clean,  it  may  be  af¬ 
firm’d,  that  they  cannot  be 
kept  too  open,  that  the  Air 
may  have  a  free  Paflage,  which 
fubtiiizes  the  Nature  of  the 
Water,  and  makes  it  much  pu¬ 
rer  than  otherwife  it  would  be 
without  this  Help. 

If  you  would  drink  good 
Well  Water,  you  mud  draw  it 
often  :  for  it  is  mod  certain, 
that  the  oftener  Water  is  drawn, 
the  led  grois  the  Parts  will  be 
that  compole  it-  and  conle- 
qucntly  it  will  be  more  condu¬ 
cive  to  your.  Health. 

If  you  would  have  Wells  near 
the  Sea,  with  freih  Water,  dig 
a  ^ood  large  Ditch  or  Pit,  as 
of  about  ico  Foot  Diameter; 
having  fird  planted  very  long 
Stakes  or  Piles,  cleanle  it  well, 
throw  cut  the  Mud  5  befides 
thele  Stakes,  by  the  Help  of 
which  you  defend  it  againd  the 
Tide ;  and  when  the  Pit  is  dry, 
and  that  there  is  no  wet  in  it, 

you 
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arc  to  fix  another  Row  of  ve¬ 
ry  long  Piles,  about  ten  Foot 
didant  from  the  fird,  and  like- 
wilc  throw  out  the  Mud,  and 
this  fhould  be  done  three  or 
four  times,  till  you  come  at 
frefh  Water. 

When  by  any  of  the  before- 
mention’d  Trials  in  the  Article 
Water,  a  Place  has  been  pitch’d 
upon  that  is  .proper  to  bore, 
you  mult  provide  your  lelf  with 
a  large  Augar,  that  may  be 
grafted  at  every  live  or  fix 
Toot;  and  having  made  a  Hole 
in  the  Top  of  the  Ground, 
where  yon  intend  to  bore,  about 
three  or  four  Foot  wide,  or 
more,  to  give  Room  for  the 
Workmen  to  make  the  Experi¬ 
ment  the  better,  then  you  may 
proceed;  and  when  you  have 
bor’d  one  Length  of  the  Au¬ 
gar  of  four  or  five  Foot,  as  a- 
iorefaid,  then  graft  on  another 
Length,  and  lo  on,  till  you 
come  down  to  the  Water,  ever 
and  anon  pulling  out  your  Au¬ 
gar  and  cleanfing  it,  to  exa¬ 
mine  what  Soil  you  bore 
through. 

When  you  dig  for  a  Well, 
great  Care  ought  to  be  taken, 
not  only  in  dewing  the  Sides,  to 
keep  the  Earth  from  falling  in 
upon  the  Workmen;  but  to 
take  Care  that  the  Efiluvias  of 
the  Water  (which  if  bad  )  do 
not  hurt  them;  for  it  has  been 
often  found,  that  the  Water 
which  is  under  the  Earth,  hath 
many  bad  Qualities,  and  emits 
Vapours,  which  ofren  difle 
thofe  that  work  in  the  Well  af¬ 
ter  it  has  been  dug. 

To  prevent  which,  the  An¬ 
cients  (as  Vitruvius  has  itj 


were  wont  to  let  a  Lamp  gent¬ 
ly  down  into  it,  and  if  it  ex- 
tinguifh’d  it.  they  took  it  for 
an  infallible  Sign  that  the  Wa¬ 
ter  was  bad. 

WHEEL  [  in  Mechanicks  ] 
is  a  fimple  Machine,  confiding 
of  a  round  Piece  of  Wood,  Me¬ 
tal  or  other  Matter;  turning 
round  on  an  Axis. 

The  Wheel  is  one  of  the  prin¬ 
cipal  Alechanick  Powers,  it  has 
Place  in  mod  Engines;  and 
indeed  ’tis  of  an  Aflemblage  of 
Wheels  that  mod  of  our  chief 
Machines  are  aom pos’d ,  as 
Mills,  £5V. 

Its  Form  is  various,  accord¬ 
ing  to  the  Motion  it  is  to  have, 
and  the  Uie  it  is  to  anfwer, 
and  is  accordingly  didmguifh’d 
into  fimple  and  dented. 

Simple  Wheels  are  fuch  whofe 
Circumference  and  Axis  is 
uniform,  and  which  are  us’d 
fingly,  and  without  a  Combina¬ 
tion. 

Such  are  the  Wheels  of  Car¬ 
riages  whi^i  are  to  have  a  dou¬ 
ble  Motion  ;  the  one  circular 
about  their  Axis  ;  and  the 
other  rectilineal ;  by  which 
they  advance  along  the  Road, 
&c.  which  two  Motions  they 
appear  to  have,  tho’  in  Reality 
they  have  but  one ;  it  being 
impodible  that  the  fame  Thing 
fhould  move  or  be  agitated  two 
different  ways  at  the  fame 
time. 

This  one  is  a  fpiral  Motion, 
as  is  eafily  feen  by  fixing  a 
Piece  of  Chalk  on  the  Face  of 
a  Wheel ,  fo  as  it  may  draw  a 
Line  on  a  Wall,  as  the  Wheel 
moves. 

The  Line  it  here  traces,  is  a 
juft 
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jud  Spiral,  and  {till  the  more 
curve  as  the  Chalk  is  fix’d 
nearer  the  Axis. 

In  Wheels  of  this  Kind,  the 
Height  ought  to  be  always 
proportioned  to  the  Nature  of 
the  Animal  that  draws  or 
moves  them. 

The  Rule  is,  that  the  Axis 
and  Load  of  the  Wheel  be  of 
the  fame  Height, with  the  Force 
that  moves  them  ;  or  elle  the 
Axis  being  higher  than  the 
Bead,  Part  of  the  Load  will  lie 
on  him  •  or  if  it  be  lower,  he 
will  pull  at  a  Difadvantage, 
and  mud  exert  a  greater  Force. 

Dr.  Wallis  and  others  have 
fhewn,  that  to  draw  a  Vehicle, 
£5V.  over  wafte  uneven  Places, 
it  will  be  bed  to  fix  the  Tra¬ 
ces  to  the  Wheels  lower  than 
the  Florfe’s  Bread. 

The  Power  of  thefe  Wheels 
relults  from  the  Difference  of 
the  Radii  of  the  Axis  and  Cir¬ 
cumference. 

The  Canon  is  this  :  As  the 
Radius  of  the  Axis  is  to  that 
of  the  Circumference,  fo  is  any 
Power  to  the  Weight  it  can  fuL 
tain  hereby. 

This  is  alio  the  Pvule  in  the 
Axis  in  Peritrocloio  $  and  the 
Wheel  and  the  Axis  in  Peri- 
trochio ,  See  ‘Plate-,  Fig.  6.  are 
in  effeft,  the  fame  Thing  3  on¬ 
ly  in  Theory  it  is  ufually  cal¬ 
led  by  the  former  Name,  and 
in  Practice  by  the  latter. 

Dented  Wheels  are  thofe 
whole  Circumference,  or  elfe 
Axis,  is  cut  in  Teeth,  by  which 
they  are  rend  red  capable  of 
moving  and  afling  one  on  ano¬ 
ther,  and  of  being  combined 
together. 


The  Power  of  dented  Wheels 
depends  on  the  fame  Principle, 
as  that  of  the  fimple  one.  The 
Difference  is  only  that  to  the 
fimple  Axis  in  { Peritrochio , 
which  a  compound  Lever  is  to 
a  fimple  one. 

Its  Do£irine  is  comprifed  in 
the  following  Canon,  viz.  ‘/he 
Ratio  of  the  ‘Power  to  the 
Weight ,  in  order  for  that  to  be 
equivalent  to  this ,  muft  be  a 
Ratio  compounded  of  the  Ratios 
of  the  ‘Diameter  of  the  Axis  of 
the  laft  Wheel ,  to  the  Diame¬ 
ter  of  the  firft ,  and  of  the  Ra¬ 
tio  tf the  Revolutions  of  the 
laft  Wheel ,  to  thofe  of  the  firft 
in  the  fame  ‘time. 

But  this  Doffrine  will  de- 
ferve  a  more  particular  Expli¬ 
cation. 

1.  Then  if  the  Weight  be 
multipled  into  the  Produ£l  of 
the  Radii  of  the  Axis,  and  that 
Product  be  divided  by  the  Pro¬ 
duct  of  the  Radii  of  the  Wheels, 
the  Power  required  to  fudain 
the  Weight  will  be  found. 

2.  If  the  Power  be  multipli¬ 
ed  into  the  Product  of  the  Ra¬ 
dii  of  the  Wheels,  and  the 
FaEtum  be  divided  by  the  Pro¬ 
duct  of  the  Radii  of  the  Axis  ; 
the  Quotient  will  be  the  Weight 
which  the  Power  is  able  ta 
fudain  :  thus  if  the  Power  be 
be  22  ■§•  of  a  Pound,  the  Weight 
will  be  (So 00  Pounds. 

3.  A  Power  and  a  Weight 
being  given  to  find  the  Number 
of  Wheels,  and  in  carlo  Wheel , 
the  Ratio  of  th"  Radius  of  the 
Axis  to  the  Radius  of  the 
Wheel :  So  as  that  the  Power 
beinr  applied  perpendicularly 
to  the  Periphery  of  the  laft 

Wheel , 
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Wheel,  may  fuftain  the  given 
Weight . 

Divide  the  Weight  by  the 
Power  :  Refolve  the  Quotient 
into  the  FaStors  which  produce 
it,  then  will  the  Number  of 
Factors  be  the  Number  of 
Wheels  ;  and  the  Radii  of  the 
Axis  will  be  to  the  Radii  of  the 
Wheels,  as  Unity  is  to  the  feve- 
ral  Wheels . 

As  fuppofe  for  Example,  a 
Weight  of  3000  Pound,  and  a 
Power  of  6 o,  which  refolves 
into  thefe  FaElors  4,555  Four 
Wheels  are  to  be  made,  in  one 
of  which  the  Radius  of  the 
Axis  is  to  the  Radius  of  the 
Wheel,  as  1  to  4.  In  the  reft, 
as  1  to  5. 

4.  If  a  Power  move  a  Weight 
by  the  means  of  two  Wheels, 
the  Revolutions  of  the  flower 
Wheel,  are  to  thofe  of  the  fwif- 
ter,  as  the  Periphery  of  the 
fwifter  Axis  is  to  the  Periphery 
of  the  Wheel  which  catches  on  it. 

5.  If  a  Power  move  a  Weight 
by  means  of  divers  Wheels,  the 
Space  pafs’d  over  by  the  Weight 
is  to  the  Space  of  the  Power, 
as  the  Power  is  to  the  Weight. 
Hence  it  follows,  that  the  grea¬ 
ter  the  Power  is,  the  fafter  will 
the  Weight  be  moved,  and 
vice  verfa. 

6.  The  Spaces  pafs’d  over  by 
the  Weight  and  the  Power,  are 
in  a  Ratio  compounded  of  the 
Revolutions  of  the  flowed; 
Wheel,  to  the  Revolutions  of 
the  fwifteft  ;  and  of  the  Peri¬ 
phery  of  the  Axis  of  that,  to 
the  Periphery  of  this. 

Hence,  fince  the  Space  of  the 
Weight  and  the  Power,  are  re¬ 
ciprocally  as  the  fuftaining 


Power  to  the  Weight  ;  the 
Power  that  fuftains  a  Weight, 
will  be  to  the  Weight,  in  a 
Ratio  compounded  of  the  Re¬ 
volutions  of  the  flowed:  Wheel, 
to  thofe  of  the  fwifteft,  and  of 
the  Periphery  of  the  Axis  of 
that,  to  the  Periphery  of  this. 

7.  T'he  ‘ Periphery  of  the  Axis 
of  the  floweft  Wheel,  with  the 
■ Periphery  of  the  fwifteft  Wheel 
given  ;  as  alfo  the  Ratio  of  the 
Revolution  of  the  one  to  thofe  of 
the  other,  to  find  the  Space  which 
the  ‘ Power  is  to  pafs  over , 
while  the  Weight  goes  any  given 
Length . 

Multiply  the  Periphery  of 
the  Axis  of  the  flowed:  Wheel 
into  the  antecedent  Term  of  the 
Ratio ,  and  the  Periphery  of 
the  fwifteft  Wheel  into  the  con- 
fequent  Term  ;  and  to  thefe 
two  Produdls,  and  the  given 
Space  of  the  Weight,  find  a 
fourth  Proportional  :  Thi9  will 
be  the  Space  of  the  Power. 

Suppofe,  for  Example,  the 
Ratio  of  the  Revolutions  of  the 
flowed:  W  heel,  to  thefe  of  the 
fwifteft,  to  be  as  2  to  7  $  and 
the  Space  of  the  Weight  3® 
Feet  :  and  let  the  Periphery 
of  the  Axis  of  the  flowed:  W/ heel 
be  to  that  of  the  fwifteft,  as  3 
to  8,  the  Space  of  the  Power 
will  be  found  to  be  28a. 

8.  I'he  Ratio  of  the  ‘Peri¬ 
pheries  of  the  fwifteft  Wheel, 
and  of  the  Axis  of  the  floweft  3 
together  with  the  Ratio  of  their 
Revolutions ,  and  the  Weight- 
being  given,  to  find  the  Power 
able  to  fuftain  it . 

Multiply  both  the  Antece¬ 
dents  and  the  Confequents  of 
the  given  Ratio  into  each  other, 

and 
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and  to  the  Product  of  the  An¬ 
tecedents,  the  Produft  of  the 
Conlequents,  and  the  given 
Weight,  find  a  fourth  Propor¬ 
tional,  and  that  will  be  the 
Power  required. 

As  fuppofe,  for  Example, 
the  Ratio  of  the  Peripheries 
8:13  that  of  the  Revolutions 
7  :  2,  and  the  Weight  2000, 
the  Power  will  be  found  214  f. 
After  the  fame  Manner  may 
the  Weight  be  found  ;  the  Pow¬ 
er  and  the  Ratio  of  the  Peri¬ 
pheries,  being  given. 

9.  "The  Revolutions  the  fw  if t- 
efl  Wheel  is  to  perform ,  while 
the  flows  ft  makes  one  Revolution , 
being  given  ;  together  with  the 
Space,  the  Weight  which  is  to 
be  rais'd,  and  the  ‘Periphery 
of  the  flowefl  Wheel  $  to  find 
the  \ Time  that  will  be  fpent  in 
raifing  it. 

Say,  as  the  Periphery  of  the 
Axis  of  the  floweft  Wheel  is  to 
the  Space  of  the  Weight  given  ; 
lo  is  the  given  Number  of  Re¬ 
volutions  of  the  lwifreft  Wheel 
to  a  fourth  Proportional,  which 
will  be  the  Number  of  Revolu¬ 
tions  performed ,  while  the 
Weight  reaches  the  given 
Height. 

Then  by  Experiment  deter¬ 
mine  the  Number  of  Revolu¬ 
tions  the  fwifteft  Wheel  per¬ 
forms  in  an  Hour  3  and  by  this 
divide  the  fourth  Proportional 
found  before,  the  Quotient 
will  be  the  Tunc  (pent  in  rai¬ 
fing  the  Weight. 

The  Power  of  the  Wheel  by 
its  Axle: 

This  Engine  is  of  great  ufe  at 


the  feveral  Keys  and  Wharfs  cf 
London ,  in  raifing  and  taking  up 
all  manner  of  GoodS  of  Burden, 
at  their  Loading  and  Unload¬ 
ing  in  and  out  of  Ships,  £5 *c. 
where  the  Power  applied  is  the 
Weight  of  Men  who  walk  with¬ 
in  the  Wheel ,  and  thereby 
raife  the  Weight  required. 
See  Plate ,  Fig .  4. 

If  you  oblerve  this  Machine, 
and  confider  the  Radius  A  O 
of  the  Wheel  A  B  G  D,  with 
the  Radius  O  G  of  the  Axis, 
which  move  on  their  Centre  O, 
it  is  plain,  that  it  is  nothing 
but  a  Lever  of  the  firfi:  kind 
perpetually  turned  round  $  for 
A  O  is  the  Diftance  of  the 
Power,  OG,  theDiftanceof  the 
Weight,  and  the  Centre  O  the 
Fulcrum.  And  therefore, 

If  a  Weight  is  raifed  by 
Means  of  fuch  a  Wheel,  with 
its  Axle  moving  round  its  Cen¬ 
tre,  by  a  Power  whofe  Line  of 
Direction  touches  the  Circum¬ 
ference  of  the  faid  Wheel,  the 
Power  will  be  to  the  Weight, 
as  the  Radius  of  the  Axle  is  to 
the  Radius  of  the  Wheel. 

Suppofe  the  Weight  E  in  the 
Figure  is  raifed  by  means  of 
the  Wheel  A  B  C  D,  with  its 
Axle  E  O  G  moving  round  the 
Centre  O,  by  a  PowerZ,  whofe 
Line  of  Direction  Z  A  touches 
the  Circumference  of  the  Wheel, 
as  a  Tangent  railed  from  the 
Point  A  of  the  Radius  AOj 
the  Power  A  will  be  to  the 
Weight  I,  as  the  Radius  of  the 
Wheel  A  O,  is  to  the  Radius 
O  G  of  the  Axle. 

Let  the  Radius  AO  ben 
10  Feet,  the  Radius  OGm 
Foot,  and  the  Power  applied  at 

A 
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A  =  15  Pound  Averdupois  5 
then  I  fay, 

As  the  Radius  of  the  Axle 
1  Foot, 

Is  to  the  Radius  of  the  Wheel 
10  Feet, 

So  is  1 5  the  Power  applied 
to  150,  the  Weight  at  I,  which 
is  the  Equipoife  of  the  Power 
A  required. 
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Again  the  Weight  being  giv, 
en  to  find  the  Power. 

As  the  Radius  of  the  Wheel 
10  Feet, 

Is  to  the  Radius  of  the  Axle 
1  Foot, 

So  is  150  the  Weight  given, 
to  1 5  the  Power  required. 
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From  thefe  Operations,  ’ris 
lain,  that  as  much  as  the  Ra¬ 
ms  of  the  Wheel  is  greater 
than  the  Radius  of  the  Axle,  fo 
much  is  the  Power  of  the  Force 
increafed,  always  fuppofing  the 
Line  of  Direction  of  the  Power 
to  touch  the  Circumference  of 
the  Wheel,  as  A  Z,  whereby 
the  Line  O  A  Z  will  always  be 
the  fame,  and  a  right  Angle  to 
whatever  Point  of  the  Circum¬ 
ference  is  applied  $  for  were  the 
Line  of  Direction  orherwife  ap¬ 
plied,  this  would  not  hold.  As 
tor  Instance. 

Suppofe  the  Power  were  ap¬ 
plied  at  L,  and  its  Line  of  Di¬ 
rection  L  K  perpendicular  to 
Horizon,  then  it  is  evident,  that 
the  Diftancc  of  the  Power  from 
the  Fulcrum ,  would  be  but  = 
KO;  and  fince  that  KO  is  lefs 
than  A  O,  it  is  plain  that  the 
Power  is  thereby  diminilhed, 
and  made  lefs  than  when  ap¬ 
plied  at  A  as  aforefaid. 

It  being  thus  demonftrated, 

that  the  Power  of  the  Wheel 
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and  Axle  is  gain’d  by  the  Dif¬ 
ference  of  their  reipeCDve  Ra¬ 
dius,  it  appears  to  be  with  this 
as  with  the  other  mechanical 
Powers,  that  whatever  is  gained 
in  Force,  is  loft  in  Time  and 
Space. 

This  is  very  eafily  under- 
ftood  5  for  as  the  Radius  of  the 
Axle  makes  but  one  Revoluti¬ 
on  in  the  fame  Time  that  the 
Radius  of  the  Wheel  makes  one 
Revolution,’tis evident,  that  the 
Circumference  of  the  Wheel, 
which  is  greater  than  the  Cir¬ 
cumference  of  the  Axle,  muft 
move  with  greater  Force,  and 
that  proportionally  to  the  Dif¬ 
ference  of  their  Radius. 

In  this  Example,  the  Cir¬ 
cumference  of  the  Axle  is  = 
3  A  nearly,  and  the  Circum¬ 
ference  of  the  Wheel  =:  3 1  £ 
nearly. 

Now,  if  31  f  be  divided  by 
3  io  nearly,  the  Quotient  is  — 
10;  that  is,  the  Circumference 
of  the  Axle  is  contained  10 
Times  m  the  Circumference  of 

the 
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the  Wheel  3  wherefore  the 
Wheel  to  raife  the  Weight  one 
Foot  in  Height,  muft  pafs  thro’ 
a  Space  of  io  Feet  3  lo  that 
what  it  will  have  gain’d  in  Force, 
will  be  loft  in  Space,  according 
to  the  Difference  of  the  Radius, 
which  is  as  1  is  to  10.  QE  D. 

WHISPERING  Places  de¬ 
pend  on  this  Principle,  that  the 
V oicc  being  applied  to  one  End 
of  an  Arch,  ealily  rolls  to  the 
other.  Accordingly  all  the  Con¬ 
trivance  of  a  whifpering  Place, 
is,  that  near  the  Perion  who 
whifpers,  there  be  a  fmooth 
Wall  arch’d,  either  cylindrical- 
ly  or  elliptically.  A  circular 
Arch  will  do,  but  no?  fo  well. 

The  moft  remarkable  Places 
formed  for  the  Conveyance  of 
Whilpers,  are  the  Prifon  of 
Dionyjius  at  Syracufe ,  which 
increaies  a  foft  Whifper  to  a 
N  oife  3  the  Clap  of  one’s  Hand, 
to  the  Sound  of  a  Canon,  &c. 

The  Aquedufts  of  Claudius* 
which  are  faid  to  carry  a  Voice 
16  Miles  ;  and  divers  others, 
which  Kircher  mentions  in  his 
\ Phonurgia . 

The  moft  confiderable  Whif¬ 
pering  Place  in  England  is  the 
Dome  of  St.  -Pauls  in  London , 
where  the  Ticking  of  a  Watch 
may  be  heard  from  Side  to 
Side,  and  a  very  eafy  Whifper 
be  lent  all  round  the  Dome. 

This  Mr.  Denham  difeovered 
to  hold  not  only  in  the  Gallery 
below,  but  above  upon  the 
Scaffold, where  a  Whifper  would 
be  carried  over  ones  Head, 
round  the  Top  of  the  Arch, 
tno’  there  is  a  large  Opening 
in  the  Middle  of  it,  into  the 
upper  Part  of  the  Dome, 


The  famous  Whifpering 
Place  in  Gloucefier  Cathedral, 
is  no  other  than  a  Gallery  a- 
bove  the  Eaft-end.  of  the  Choir, 
leading  from  one  Side  of  it  to 
the  other. 

It  confifts  of  five  Angles  and 
fix  Sides,  the  Middlemoft  of 
which  is  a  naked  Window  3  yet 
two  Whifperers  hear  each  other 
at  the  Diftance  of  25  Yards 

WHITE  LEAD  is  the  Ruft 
of  Lead,  or  Lead  diffolved  by 
Vinegar,  much  ufed  by  Pain¬ 
ters. 

There  are  two  ways  of  pre¬ 
paring  it.  1.  Either  by  reduc¬ 
ing  the  Lead  into  thin  Laminae  * 
fteeping  them  in  ftrong  Vine¬ 
gar,  and  every  10  Days  ferap- 
mg  off  the  Ruft  form’d  on  the 
Surface  :  and  repeating  this 
till  the  Lead  is  quite  corn 
fumed. 

2.  Or  by  rolling  the  Laminae 
into  Cylinders, like  Sheets  of  Pa¬ 
per,  only  fo  as  there  be  a  little 
Space  left  between  the  feveral 
Folds  or  Turns. 

Thele  Laminae  are  fufpend- 
ed  in  the  Middle  of  earthen 
Pots,  at  the  Bottom  of  which 
is  Vinegar. 

Thefe  Pots  being  well  clofed, 
are  buried  in  a  Dunghill  for 
30  Days  3  after  which,  being 
opened,  the  Lead  is  found  as 
it  were  calcined,  and  reduced 
into  what  they  call  White  Lead, 
to  be  broken  into  Pieces,  and 
dried  in  the  Sun. 

White  Lead  is  uled  both  in 
Painting  in  Oil  and  Water  Co¬ 
lours,  and  makes  a  beautiful 
Colour  in  each  3  but  it  islomc- 
thing  dangerous  both  in  grind¬ 
ing 
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ing  and  ufing  it,  as  being  a 
rank  Poifon. 

WICKET  is  a  little  Door 
within  a  Gate,  or  a  Hole  in  a 
Door,  thro’  which  to  view  what 
pafles  without. 

WIND-BEAM.  Sec  Collar- 
Seam. 

WINDLASS'?  is  a  Machine 

WINDLESS5  ufed  for  rai¬ 
ling  huge  Weights  withal,  as 
Stones, 

It  is  very  Ample,  confifting 
only  of  three  Pieces  of  Wood,  a 
Roll  or  Axle-tree,  and  a  Pul¬ 
ley.  The  Pieces  of  Wood 
meet  at  Top  5  being  placed  dia¬ 
gonally,  fo  as  to  prop  each 
other.  The  Axis  or  Roller  goes 
thro’  two  of  the  Pieces,  and 
turns  them.  The  Pulley  is 
fattened  at  Top  where  the  three 
Pieces  join. 

There  are  two  Levers  go 
thro’  the  Roll,  by  which  it  is 
turned,  and  the  Rope  which 
comes  over  the  Pulley  is  wound 
off  and  on  the  fame. 

WIND-MILL  is  a  Kind  of 
Mill  which  receives  its  Motion 
from  the  Impulle  of  the  Wind. 

The  Wind-mill*  altho’  it  is 
a  very  common  Machine,  has 
neverthelels  fbmewhat  in  it 
more  ingenious  than  is  com¬ 
monly  imagined. 

And  it  is  allowed  to  have  a 
Degree  of  Perfection,  which  few 
of  the  popular  Engines  have  at¬ 
tained  to,  and  which  the  Ma¬ 
kers  themfelves  are  very  little 
aware  of. 

tfhe  Structure  of  a  Wind-mill. 

The  internal  Structure  of  the 
Wind-mill  is  much  the  fame  as 
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that  of  Water  Mills.  The 
Difference  between  them  lies 
chiefly  in  an  external  Appara -. 
tus  for  the  Application  of  Pow¬ 
er.  See  ‘Plate ,  Fig.  5. 

This  Apparatus  confifts  of 
an  Axis,  through  which  pafs 
two  Rods  or  Itards,  and  inter¬ 
fering  each  other  at  right 
Angles,  whofe  Length  is  ufually 
about  3  2  Feet. 

On  thefe  Rods  are  formed  a 
Kind  of  Sails,  Vanes,  or  Flights, 
in  the  Figure  of  Trapeziums , 
with  parallel  Bafes,  the  greater 
of  which  is  about  6  Feet,  and 
the  left  determined  by  Radii 
drawn  from  the  Center. 

Thefe  Sails  are  to  be  capable 
of  being  always  turned  to  the 
Wind,  that  they  may  receive 
its  Impulfe  :  in  order  to  which, 
there  are  two  different  Contri¬ 
vances,  which  conttitute  the  two 
different  Kind  of  Wind-mills. 

In  the  one,  the  whole  Ma¬ 
chine  is  fuftained  upon  a  move- 
able  Arbor  or  Axis,  perpendi¬ 
cular  to  the  Horizon,  on  a  Stand 
or  Foot  ;  and  turned  occafiom 
ally  this  way  or  that,  by  means 
of  a  Lever. 

In  the  ether,  only  the  Co¬ 
ver  or  Root  of  the  Machine, 
with  the  Axis  and  Sails  turn 
round  3  in  order  to  which  the 
Cover  is  built  Turret- wife,  the 
Turret  being  encompals’d  with 
a  Wooden  Ring,  in  which  is  a 
Groove,  at  the  Bottom  of  which 
a  Number  of  Brafs  Truckles 
are  placed  at  certain  Diftances, 
and  within  this  Groove  is  ano¬ 
ther  Ring,  upon  which  the 
whole  Turret  ftands. 

To  the  moveable  Ring  is 
connected  Beams,  and  to  the 

Beam 
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Beam  is  faftened  a  Rope, which 
at  the  other  Extreme  of  it,  is 
fitted  to  a  Windlafs  or  Axis  in 
Teritrochio  :  This  Rope  be¬ 
ing  drawn  through  an  Iron 
Hook,  and  the  Windlafs  turn’d 
the  Sails  will  be  moved  round, 
and  put  in  the  Direction  re¬ 
quired. 

The  Theory  of  the  Motion  of  a 
Wind-mill,  with  the  Pofition 
qf  its  Vayies  and  Sails . 

The  Angle  which  the  Sails 
are  to  make  with  their  common 
Axis,  fo  that  the  Wind  may 
have  the  greateft  Effect,  is  a 
Matter  of  nice  Enquiry,  and 
has  employed  the  Thoughts  of 
Mathematicians. 

The  Theoiy  of  compound 
Motion  muft  be  fuppoled  in 
order,  to  conceive  why  a  Wind¬ 
mill  moves  at  all.  A  Body 
that  moves  perpendicularly  a- 
gainlt  any  Surface,  ftrikes  it 
with  all  its  Force.  If  it  move 
parallel  to  the  Surface,  it  does 
nor  (trike  it  all  5  and  if  it  move 
obliquely,  its  Motion  being 
compounded  of  the  perpendi¬ 
cular  and  the  parallel  Motion, 
only  afts  on  the  Surface,  coft- 
fidered  as  it  is  perpendicular, 
and  only  drives  it  into  the  Di¬ 
rection  of  the  Perpendicular. 

So  that  every  oblique  Direc¬ 
tion  of  a  Motion  is  the  Diago¬ 
nal  of  a  Parallelogram,  whofe 
perpendicular  and  parallel  Di¬ 
rections  are  the  two  Sides. 

Add  to  this,  that  if  a  Surface 
which  being  llruck  obliquely, 
has  only  received  the  perpendi¬ 
cular  Direction,  be  faftened  to 
fome  other  Body,  fo  that  it  can- 
VOL.  II. 


not  purfue  its  perpendicular 
Direction,  but  muft  change  it 
for  fome  other  in  that  Cafe, 
the  Perpendicular  it  ielf  be¬ 
comes  the  Diagonal  of  a  new 
Parallelogram,  one  of  whofe 
Sides  is  the  Direction,  the  Sur¬ 
face  may  follow,  and  the  other, 
that  it  cannot. 

Thus  a  Rudder  faftened  ob¬ 
liquely  to  the  Keel  of  a  Veffel, 
being  (truck  by  the  Current 
of  W  ater  parallel  to  the  Keel, 
and  of  Confequence  obliquely 
with  reipeCt  to  it  lelf,  it  will 
appear  by  drawing  the  Line  of 
perpendicular  Impulfe,  that  it 
tends  to  tear  the  Rudder  from 
the  Keel,  and  to  carry  it  away  : 
and  that  this  Direction  perpen¬ 
dicular  to  the  Rudder  is  ob¬ 
lique  to  the  Keel. 

The  Rudder  then  Would  be 
carried  off  in  an  oblique  Di¬ 
rection  •  but  as  in  EfteCi  it  is 
fo  iecured,  that  it  cannot  be 
torn  or  carried  off,  we  are  only 
to  confider  in  this  compound 
Motion,  that  of  the  two  Direc¬ 
tions,  wherewith  it  can  move 
without  being  torn  from  the 
Keel,  and  leave  the  other, 
which  would  tear  it  off,  asufe- 
lefs. 

Now  the  DireClion  in  which 
it  can  move,  without  parting 
from  the  Keel,  is  that  which 
carries  it  circularly  about  its 
Extremity,  as  a  Centre. 

So  that  the  EffeCt  of  the  ob¬ 
lique  Impulfe  of  the  Water  on 
the  Rudder,  is  reduced,  firft  to 
a  perpendicular  Impreftion, 
which  is  again  reduced  to  the 
mere  turning  the  Rudder  round  v 
or  if  the  Rudder  be  immove¬ 
able,  to  the  turning  of  the  V  effeL 
H  h  Now 
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Now  in  an  oblique  and  com¬ 
pound  Motion,  where  only  one 
of  the  Directions  is  of  Service, 
the  greater  Ratio  the  other  has 
to  it,  the  lefs  Effect  will  the 
Motion  have,  and  vice  verfa. 

In  examining  the  compound 
Motions  of  the  Rudder,  we  find, 
that  by  how  much  the  more 
oblique  it  is  to  the  Keel,  the 
Ratio  of  Direction  which  ferves 
to  turn  it  to  the  other,  is  the 
greater. 

But  on  the  other  Hand,  by 
how  much  the  more  oblique  it 
is  to  the  Keel,  and  confequent- 
ly  to  the  Courie  of  the  Water, 
which  is  fuppofed  parallel  to  it, 
it  will  ftnke  by  lo  much  the 
more  weakly. 

The  Obliquity  of  the  Rud¬ 
der  therefore  has,  at  the  lame 
Time,  both  an  Advantage  and 
Difadvantage  5  but  as  thofe  are 
not  equal,  and  as  each  of  them 
are  fhll  varying,  with  every 
different  Pofition  of  the  Rud¬ 
der,  they  become  varioufly 
complicated  5  lo  that  fome- 
times  the  one  prevails,  and 
lomerimes  the  other. 

It  has  been  the  SubjeCt  of 
Enquiry,  to  find  the  Pofition  of 
the  Rudder,  wherein  the  Ad¬ 
vantage  ihould  be  the  greatelt, 
Mr.  Renan ,  in  his  famous  The¬ 
ory  for  the  working  of  Ships, 
has  found,  that  the  bell  Situa¬ 
tion  of  the  Rudder,  is  when 
it  makes  an  Angle  of  5  5  De¬ 
grees  with  the  Keel. 

If  now  a  Wind-mill  expofed 
direftly  to  the  Wind,  fhould 
have  its  four  Sides  perpendicu¬ 
lar  to  the  common  Axis  where¬ 
in  they  are  fitted  5  they  would 
receive  the  Wind  perpendicu- 
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larly,  and  it  is  vifible  that  Im- 
pulfe  would  only  tend  to  over¬ 
turn  them. 

There  is  a  Neceffity  there¬ 
fore  to  have  them  oblique  to 
the  common  Axis,  that  they 
may  receive  the  W  ind  oblique- 

For  the  more  cafily  conceiv¬ 
ing,  let  us  only  confider  one 
vertical  Sail.  The  oblique  Jm- 
pulfe  of  the  Wind  on  this  Sail 
is  .reducible  to  a  perpendicular 
Impulfe  ;  and  that  Direction, 
as*  the  Sail  cannot  abfolutely 
keep  to  it,  is  compounded  of 
two  ;  one  of  which  tends  to 
make  it  turn  on  its  Axis,  and 
the  other  to  fall  backwards. 

But  it  is  only  thefirft  of  thefe 
Directions  can  be  obeyed,  and 
coniequently  the  whole  Impulfe 
of  the  Wind  on  the  Sail,  has 
no  other  EffeCt,  but  to  make  it 
turn  from  Right  to  Left,  or 
from  Left  to  Right  as  its  acute 
Angle  turns  this  way  or  that* 
And  the  Structure  of  the  Ma¬ 
chine  is  fo  happy,  that  the 
three  other  Sails  are  determin¬ 
ed,  from  the  fame  Reafons,  to 
move  the  fame  Way. 

The  Obliquity  of  the  Sails 
with  refpeCt  to  their  A *is,  has 
exaCtly  the  fame  Advantage  and 
Diladvantage  with  the  Obliqui¬ 
ty  of  the  Rudder  to  the  Keel. 
And  M.  ci Parent  feeking  by  the 
new  Analyfis,  the  molt  advan¬ 
tageous  Situation  of  the  Sails  on 
the  Axis,  finds  it  precifely  the 
fame  Angle  of  55  Degrees';  yet 
this  Rule  is  very  little  obfer’ved 
in  Pradice,  as, indeed,  being  but 
little  known.  They  are  ufually 
made  about  60  Degrees,  which 
is  very  much  out  of  the  way. 

A 


W  I  w  I 

An  Elliptical  Wind-mill.  b°ur  contain  the  whole  Space 

of  the  Ellipfis  as  well  as  tue  6\_ 
M.  ‘Parent  has  confidered  -hut  the  Force  of  the  fix; 
further,  what  Figure  the  Sails  would  be  more  thamthat  of  the 
of  a  Wind-mill  ihall  have,  fo  four,  in  the  Ratieof  245  to  23 1. 
as  to  receive  the  greateft  Im-  If  it  were  defired  to  have 
pulle  of  the  Wind  •  and  he  de-  only  two  Sails,  each  being  a 
termines  it  to  be  a  Se£ior  of  an  Semi-ellipfis,  the  Surface  would 
Ellipfis,  whofe  Center  is  that  be  ftill  the  fame  *  but  the 
of  the  Axis  or  Arbor  of  the  Mill,  Force  would  be  diminilhed  by 
and  the  little  Semi-Axis  the  nc*r  i  of  that  with  fix  Sails  1 


Height  of  32  Feet.  As  for  the 
greater,  it  follows  neceflarily, 
froni  the  Rule  that  directs  the 
Sail,  to  be  inclined  to  the  Axis 
55  Degrees. 

On  this  Foot  he  a  flumes  4 
fuch  Sails,  each  of  which  is 
i  of  an  Ellipfis  •  which  he 
fhews  will  receive  all  the  Wind, 
and  lofe  none,  as  the  common 
ones  do.  Thefe  four  Surfaces 
multiplied  by  the  Lever  with 
which  the  Wind  afts  on  one  of 
them,  exprefs  the  whole  Force 
the  Wind  has  to  move  the  Ma¬ 
chine,  or  the  whole  Force  the 
Machine  has  when  in  Motion. 

The  fame  Manner  of  reafon- 
ing  applied  to  a  common  W  ind- 
mil],  whole  Sails  are  rectangu¬ 
lar,  and  their  Height  about  5 
Times  their  Breadth  ;  ihows 
that  the  Elliptical  Wind-mill 
has  above  7  Times  the  Force  of 
the  common  ones,  which  is  a 
prodigious  Advantage  3  and 
therefore  certainly  deferves  to 
have  the  common  Practice  fet 
afide,  if  fo  common  a  Practice 
could  be  eafily  changed. 

He  fhews,  that  a  Wind-mill 
with  fix  elliptical  Sails,  would 
ftill  have  more  Force  than  one 
with  four. 

It  would  only  have  the  fame 
Surface  with  the  4  3  fince  the 


by  reafon  the  greatnels  of  the 
Se&ors  would  much  ihorten  the 
Lever  with  which  the  Wind  a£ls. 

Pbe  Left  Form  and  Proportion 
of  Rectangular  Wind- mills. 

But  as  elliptical  Sails  would 
be  lomethmg  fo  new,  that  there 
is  little  reaion  to  expect  they 
will  come  into  common  uie  5 
the  fame  Author  has  confider’d 
which  Form  among  the  Rec¬ 
tangular  ones  will  be  the  molt 
advantageous,  i.  e.  which  the 
Product  of  whofe  Surface,  by 
the  Lever  of  the  Wind,  will  b$ 
the  greateft. 

And  by  the  Method,  P)e  max- 
imis  et  minimis ,  he  finds  it  very 
different  from  the  common  ones. 

The  Refult  of  this  Enquiry 
is,  that  the  Width  of  the  Rec¬ 
tangular  Sail,  Ihould  be  near¬ 
ly  double  its  Height  orLeng  h, 
whereas  the  Height  or  Length 
are  ufually  made  almoit  five 
'Limes  their  W  idth, 

Add  to  this,  that  as  their 
Height  or  Length  is  the  Di- 
mention  taken  from  the  Centre 
of  the  Axis  3  the  greateft  Di- 
mentions  of  the  new  Re&angu- 
lar  Sail,  will  be  turned  towards 
the  Axis,  and  the  fmallcft: 
from  it,  which  is  quite  contra- 
Hh;  ry 
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ry  to  the  Petition  of  the  com¬ 
mon  Sails. 

The  Force  of  a  Wind-mill 
with  4. of theie  new  Rectangular 
Sails,  Mr.  'Parent  thews,  will  be 
to  the  Force  of  4  elliptic  Sails, 
nearly  as  13  to  24,  which  leaves 
a  confiderablc  Advantage  on  the 
Side  of  the  elliptic  ones  ;  yet  will 
the  Force  of  the  new  Re&angu- 
lar  Sails  be  nearly  4  Times  as 
great  as  thole  of  the  common 
ones. 

M.  ‘ Parent  likewife  confiders 
what  Number  of  the  new  Sails 
Will  be  molt  advantageous,  and 
finds  that  the  fewer  Sails,  the 
mote  Surface  there  will  be,  but 
the  lefs  Force. 

The  Ratio  of  the  Force  of  a 
Wind-mill  with  fix  Sails,  will 
be  to  another  with  four,  near¬ 
ly  as  14  to  13,  and  the  Force 
of  another  with  will  be  to 
that  with  4,  nearly  as  1;  to  9. 

As  to  the  common  Wind¬ 
mill,  its  Force  ftill  diminifhes 
as  the  Breadth  of  the  Sails  is 
fnialler,  in  Proportion  to  the 
Height.  Therefore  the  ufual 
Proportion  of  5  to  1,  is  ex¬ 
ceedingly  diiadvantageous. 

The  Uies  of  this  new  Theory 
ofWind'-mills  are  very  obvious. 

The  more  Force  a  Wind-mill 
has,  the  fwifter  it  turns,  the 
more  it  difpatches,  and  the  lefs 
Wind  it  needs. 

To  this  may  be  added,  that 
on  this  Theory,  one  may  have 
a  Windmill,  whofc  Sail  fhall 
be  a  deal  lefs,  and  yet  the 
Force  a  deal  greater  than  in 
the  common  ones. 

WIND-MILL,  a  Mill  dri¬ 
ven  or  turned  by  the  Wind, 
contrived  for  the  overflowing 
and  watering  of  Land, 


Several  Mills  of  this  Kind 
have  been  uled  ;  fuch  as  the 
horizontal  Wind-mill,  which  by 
aWheel  with  Buckets,  or  Scoops 
fixed  upon  Chains,  as  alfo,  by  a 
Wheel  carrying  the  Water  up 
in  Buckets,  fixed  thereunto, 
calls  the  fame  forcibly  from  it, 
by  the  Swiftnefs  of  it  Motion. 

But  that  is  reputed  the  belt 
made  with  vertical  Sails,  like 
the  ordinary  Wind  mills,  only 
more  in  Number,  but  not  fo 
long,  placed  upon  an  Axis  of 
a  proportionable  Length  to  the 
Length  of  the  Vanes,  the  one 
End  refting  on  a  hollow  move- 
able  Piece  ofTimber,  that  will 
move  round  over  the  Pump  as 
there  is  Occafion  to  turn  the 
Vanes,  the  other  End  refting 
on  a  Semi  circle,  in  which  are 
leveral  Notches  or  Stays,  fo 
that  it  may  be  placed  as  you 
pleale,  that  be  the  Wind  which, 
way  it  will,  by  the  Motion  of 
that  or  the  Semi  circle,  you 
will  have  it  at  the  one  Side  of 
the  Vanes  or  the  other. 

Let  the  Pump  over  which 
one  End  of  the  Axis  refts,  be 
placed  in  the  Pit  or  Well,  out 
of  which  you  intend  to  raile  the 
Water,  and  the  Nofe  or  Mouth 
of  fuch  a  Height,  as  you  think 
fit  to  convey  the  Water  into  a 
Trough;  which  Pump  may  be 
made  of  what  Diameter  you 
think  convenient,  according  to 
the  Strength  of  the  Wind-mill, 
and  Height  that  the  Water  is 
to  be  railed. 

The  Trunk  of  the  Pump  may 
be  made  round,  or  if  you 
would  have  it  made  large,  then 
a  Square  may  ferve  as)  well  3 

the 
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the  Bucket  muft  be  always 
dipt  into  the  Level  of  the  Wa¬ 
ter  ,  which  prevents  much 
Trouble  and  Injury  to  the 
Work. 

The  Handle  of  the  Pump 
muft  be  extended  in  Length, 
to  the  Axis  of  the  Wind-mill, 
which  muft  be  made  crooked 
to  receive  and  move  the  lame, 
like  to  the  Axis  of  a  Cutler’s' 
Grind-ltone,  or  Dutch  Spinning 
Wheel,  turned  with  the  Foot  $ 
or  the  End  of  the  Axis  of  the 
Wind-mill  may  reft  on  a  Cy¬ 
linder  or  Box,  made  moveable 
on  the  Top  of  the  Pump  itl'elf, 
with  the  crooked  Neck  or  End 
within  the  Cylinder  5  fo  that 
when  you  turn  it  any  way,  llill 
the  End  of  the  Axis  is  per¬ 
pendicular  over  the  Pump. 

A  Channel  alfo  covered  or 
open,  muft  be  to  convey  the 
Water  out  of  the  River  into  the 
Pit  or  Well,  wherein  the  Pump 
ftands,  and  care  muft  be  taken, 
that  the  Handle  or  Rod  of  the 
Bucket,  be  fo  made,  that  it 
may,  Swivel -like,  turn  any 
way,  as  you  turn  your  Wind- 
Vanes,  without  twifting  or  o- 
therwife  injuring  the  Bucket- 
which  Wind-mill  or  Machine, 
by  any  reafonable  Gale  of  Wind, 
will  raife  a  very  great  Quanti¬ 
ty  of  Water  proportionable  to 
its  Strength  and  Weight,  with 
Eafe  •  being  made  with  afmall 
Charge,  comparatively ,  and 
being  not  compofed  of  very 
many  Parts,  it  requires  the  lels 
Repair,  and  is  lefs  fubjeCt  to 
Damage  by  violent  Winds. 
About  30  Years  ago,  there  was 
a  Wind-mill  ere&ed  near  the 
New-Iliver}m  between  London 


and  IJlington ,  with  fix  Wing$% 
being  the  admirable  Contri¬ 
vance  of  that  ingenious  Archi¬ 
tect  Mr.  Surrocol? ,  in  order  to 
convey  Water  from  the  lower 
Ponds,  through  Pipes  under 
Ground,  to  a  new  one  made  on 
the  Top  of  the  Hill,  confiding 
of  an  Acre  of  Ground,  which 
ferves fucccfsfully  tofupply  the 
great  Increafe  of  new  Buildings 
of  London ,  efpecially  to  the 
Weft-ward  j  but  a  fudden  Gull 
of  Wind,  or  rather  a  Wnirle- 
wind,  blew  it  down  about  «o 
Years  ago:  howeverit  wasfoon 
reltored  :  It  was  alfo  on  the 
20th  of  November  1720,  blown 
down  again,  by  a  terrible  high 
Wind  that  then  happened  5  but 
the  Proprietors  have  not 
thought  fit  to  put  up  the  Sails 
again,  but  eredled  another  Mill 
near  it  5  both  which  are  drawn 
by  Horfes. 

'WINDOWS,  q.  d.  Wind- 
doors ,  are  Apertures  or  open 
Places  in  the  Side  of  an  Houle, 

1 6  let  in  Air  and  Light. 

There  are  various  Kinds  and 
Forms  of  Windows,  Wire  Win¬ 
dows,  Horn  Windows,  &c. 

Arch’d  Windows,  Circular 
Windows,  Elliptical  Windows, 
Square  and  Flat  Windows  3 
Round  Windows,  Oval  Win¬ 
dows,  Gothick  Windows,  Regu¬ 
lar  Windows,  Ruftick  Win¬ 
dows,  and  Sky  Lights. 

The  chief  Rules  in  regard  to 
Windows,  are, 

1.  That  they  be  as  few  in 
Number,  and  as  moderate  in 
Dimenfions  as  may  confift  with 
other  duerefpeCls  ;  in  as  much 
as  all  Openings  are  Weaken¬ 
ings. 

Hh  4 
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2.  That  they  be  placed  at  a 
convenient  Diilance  from  the 
Angles  or  Corners  of  the  Build¬ 
ing,  becaufe  that  Part  ought 
not  to  be  open  and  enfeebled, 
whofe  Office  is  to  fupport  and 
fallen  all  the  reft  of  the  Build¬ 
ing. 

3.  That  Care  be  taken  that 
the  Windows  are  all  equal  one 
with  another  in  their  Rank  and 
Order  •  fo  that  thofe  on  the 
Right  Hand  may  anfwer  to 
thole  on  the  Left,  and  thofe  a- 
bove  be  right  over  thefe  be¬ 
low :  For  this  Situation  of  Win¬ 
dows  will  not  only  be  hand- 
fome  and  uniform,  but  alfo  the 
Void  being  upon  the  Void,  and 
the  Full  upon  the  Full,  it  will 
be  a  great  Strengthening  to  the 
whole  Fabrick. 

As  to  their  Dimenfions,  Care 
is  to  be  taken  not  to  give  them 
more  or  lefs  Light  than  is  need¬ 
ful  •  that  is,  to  make  them  no 
bigger,  nor  lels,J  than  is  conve¬ 
nient  •  therefore  regard  is  to 
be  had  to  the  Bignefs  of  the 
Rooms  which  are  to  receive 
the  Light :  JTis  evident,  that  a 
great  Room  needs  more  Light, 
and  confequently  a  greater 
Window  than  a  little  Room, 
and  e  contra. 

The  Apertures  of  Windows 
in  Middle-fized  Houfes,  may 
be  four  and  a  half,  or  five  Feet 
between  the  Jaumbs,  and  in 
greater  Buildings  fix  and  a  half, 
or  feven  Feet,  and  their  Height 
may  be  double  their  Length 
at  the  leaft. 

But  in  high  Rooms,  or  lar- 
er  Buildings,  their  Height  may 
e  a  Third,  a  Fourth,  or  Plalf 


their  Breadth  more  than  double 
their  Length. 

Thefe  are  the  Proportions  of 
the  Windows  for  the  firll  Story  - 
and  according  to  thefe  mull  the 
upper  Stories  be  for  Breadth  ; 
but  as  for  Height,  they  muft 
diminifh  :  The  fecond  Story 
may  be  one  third  Part  lower 
than  the  firll,  and  the  third 
one  fourth  Part  lower  than  the 
iecond. 

As  to  the  ‘Price  of  making 
Windows .]  Mr.  Ley  bourn  fays, 
Window  Frames  are  ordinarily 
agreed  for  by  the  Light  •  fo 
that  if  a  Window  have  four 
Lights,  and  it  be  double  ra- 
betted  fas  the  Workmen  call 
it)  it  may  be  worth  ns.  that 
is  3  5.  a  Light  for  Workman- 
Ihip  and  Materials.  But  if  the 
Builder  find  Timber  and  Saw* 
ing,  then  1  5.  a  Light  will  be 
enough. 

! Tranfom  Windows.  Thefe 
Mr.  Wing  fays,  are  worth 
making  (for  great  Buildings) 

1  s  9  d.  per  Light,  or  7  s.  per 
Window.  But  fbrne  Workmen 
fay  they  have  12,  14,  16  and 
18  d.  per  Light. 

Luthern  Windows,  fays  Mr. 
Wing $  the  making  and  letting 
up  are  valued  from  9  to  14  5 
per  Window,  according  to  their 
Bignefs. 

Some  Workmen  fay  (if  they 
faw  the  Timber)  they  have 
commonly  20  s.  per  Window. 

Shop  Windows.  Thefe  Mr. 
Leybourn  fays,  will  be  afforded 
at  the  fame  Rate  as  plain  or 
batton'd  Doors.  See  Doors. 

ft  he  Price  of  Painting .]  Mr. 
Leybourn  fays,  the  Price  of 
Paint- 
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Painting  is  not  ufually  mea- 
fured,  but  valued  at  5  cl.  4  i.  or 
6  d.  per  Light,  according  to 
their  Bignefs,  and  Caiements, 
at  Three  Half-pence  or  Two- 
Pence  per  Piece,  and  Iron  Bars 
at  a  Penny  more,  if  very  large. 

Windows,  fays  M.  le  Clerc \ 
as  well  as  Gates,  differ  both  in 
their  Bignefs,  and  in  their  Ar¬ 
chitecture  $  the  biggeft  arc 
lecn  in  Churches  and  Halls, 
£&c.  and  are  ufually  arch'd  to 
a  Semi-circle. 

The  moderate  ones  frequent¬ 
ly  terminate  in  an  Arch  lefs 
than  a  Semi-circle.  As  to  the 
fmall  ones,  they  are  ufually 
long  Squares,  their  Height  be¬ 
ing  fometimes  double  their 
Width,  or  very  nearly  fo. 

Both  the  one  and  the  other 
are  made  more  or  lefs  Ample, 
or  more  or  lefs  rich,  according 
to  the  Place,  and  the  Archi¬ 
tecture  of  the  Buildings  where 
they  are  ufed. 

In  the  Facade  or  Front  of  a 
Building,  the  Windows  ihould 
be  exaCtly  perpendicular  un¬ 
der  one  another  ;  and  to  that 
End,  Care  mult  be  taken,  that 
they  be  all  of  the  fame  Width  5 
but  in  different  Stories,  their 
Height  muft  be  different  •  thofe 
of  the  lowed  and  uppcrmoft 
Stories  may  be  lets  high ,  as  well 
as  lefs  adorned,  than  thofe  of 
the  Middle,  which  are  ufually 
for  the  Mailer’s  Story. 

The  Width  of  Windows  in 
refpeCl  to  that  of  their  Jaumbs, 
i.  e .  with  refpeCl  to  the  Breadth 
of  the  Wall  between  Windows, 
may  be  as  3  to  4  in  temperate 
Climates,  like  that  of  ours  $  or 


as  5  to  5  in  Climates  that  are 
colder  or  more  hot  •  or  as  3  to 
6  in  Countries  ftill  more  ex- 
pofed  to  violent  Heat  or 
violent  Cold  ;  but  the  va¬ 
rious  Situations  of  a  Build¬ 
ing  with  regard  to  Eafl  and 
Weft)  will  always  occaAon  a 
Variation  in  the  Proportion  of 
Windows  themlelves. 

The  DeAgns  of  Windows 
given  us  by  Vi^nola^  do  very 
well,  as  reformed  by  M.  d * 
Avikr,  in  the  Tranflation  ho 
has  made  of  that  Author  5  but 
it  is  ufual  to  have  Windows 
much  lefs  adorned  ;  and  we 
often  make  them  without  any 
Ornament  at  all,  beAdes  a 
Plat-band  around  them,  and 
that  too  in  Ane  Buildings. 

Large  Windows  ihould  have 
a  Cornifh  that  projects  pretty 
much,  to  be  a  Shelter  to  thole 
who  prefentthemfelves  at  them  ; 
and  in  that  Cafe,  the  Projec- 
rur«  fhould  be  fupported  by 
two  Confoles,  as  well  as  the 
Reft  or  leaning  Place,  that  terv 
minates  the  Window  at  Bot¬ 
tom, 

The  Confoles  of  the  Corni/h 
fhould  be  as  big  at  Bottom  as 
at  Top,  that  they  may  fall  iq 
regularly  with  the  Jaumb  and 
Chambranle. 

The  Breadth  of  the  Cham* 
branle  or  Window  Frame,  may 
be  a  Axth  Part  of  that  of  the 
Window. 

Without  the  Chambranle  is 
a  Plat-band,  lerving  it  as  an 
A  riere-corps,  called  a  Mon- 
tant  or  Wmdow-pofts,  which 
may  have  an  equal  Breadth 
with  the  Chambranle,  or,  on 
H  h  4  Occa* 
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Occafion,  a  little  lefs.  It  ferves 
particularly  to  place  the  Con- 
ioles  of  the  Cormih  upon. 

If  the  Cornifh  be  not  fup- 
ported  upon  Cojtfoles ,  this 
Plat- band  fhould  be  then  nar¬ 
rower  by  one  half,  and  with¬ 
out  any  Mouldings  befides  thole 
that  compofe  its  Cornifh. 

The  Confoles  that  lupport 
the  Reft  or  Bottom  of  the  Win¬ 
dow7,  fhould  be  plac'd  under¬ 
neath  the  Chambranle,  and  be 
equal  to  it  in  Breadth,  and  the 
Wrcathings  may  be  made  to 
run  out  on  the  Sides. 

The  Height  of  thefe  Confoles 
muft  not  exceed  half  that  of  the 
Opening  of  the  Window  at  the 
moft,  nor  fall  fhort  of  a  third 
of  that  Opening,  when  the 
lea  ft. 

They  are  ufually  made  nar¬ 
rower  at  Bottom  than  at  Top  • 
but  in  M.  le  Clerc's  Opinion,  it 
would  be  better  to  have  them 
equally  big. 

The  Top  of  the  ‘Perron  or 
Afcenr,  frequently  terminates 
the  Bottom  of  thefe  Confoles. 

As  for  Windows,  by  Statute 
of  7  of  Queen  Anne,  it  is  or¬ 
dered  as  follows. 

W  h^reas  it  has  been  the  Prac¬ 
tice  of/Workmtn  to  place  Win¬ 
dow  Frames,  and  Door- cafes 
very  near,  and  quire  ranging 
with  the  Outfide  Face  of  the 
W  all,  whereby  they  are  not 
only  fully  exposed  to  Weather, 
and  thereby  decay  fooner,  than 
thofc  that  are  iheltered,*  by 
being  placed  at  a  moderate 
pittance  within  the  Walls,  but 
in  time  of  Fire  are  more  liable 
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to  be  fired,  whereby  many 
Houfes  may  be  deltroyed  •  for 
Prevention  of  fuch  Practice,  it 
is  enabled,  that  after  the  firft 
Day  of  June  1709,  no  Door 
Frame,  or  Window  Frame  of 
Wood,  to  be  fixed  in  any  Houfe 
or  Building  within  the  Cities  of 
London  and  Weftminfter ,  or 
their  Liberties,  fhall  be  fet 
nearer  to  the  Outfide  Face  of 
the  Wall  than  4  Inches  $  nor 
ftiall  any  Brick  work  bear,  or 
be  placed  upon  Timber,  or  any 
Sort  of  Brick- work,  excepting 
upon  Plank  and  Piles  where 
Foundations  are  bad,  on  Pain  of 
three  Months  Impriionment, 
without  Bail  or  Mainprize. 

But  by  a  Statute  made  in 
the  1  ith  of  King  George  I.  it  is 
made  lawful  to  place  Brick¬ 
work  upon,  or  over  Door  Cales 
and  Windows  ("provided  that  the 
Weight  thereof  is  difeharged 
by  Arches  turned  over  them,} 
or  on  Lentils,  Breaft  Sum¬ 
mers,  Story  Polls,  or  Plates, 
where  required,  for  the  Con¬ 
venience  of  a  Shop  or  Shops 
only. 

WITHS.  Thefe  are  ufed 
by.  Thatchers,  to  bind  their 
Thatching  Rods  to  the  Rafters. 

'  They  are  ufually  fold  at  6  d. 
the  Hundred,  and  one  Hundred 
of  them  will  do  about  3  Square 
of  Thatching  ;  they  ufing  about 
?  1  or  54  Withs,  and  as  many 
Thatching  Rods  (which  are  of 
the  lame  Price  with  the  Withs^ 
in  a  Square  •  fpr  they*  bind 
down  their  Straw  at  every  Foot 
or  thereabouts,  viz.  at  every  o- 
ther  Lath  (for  they  lath  but  two 
Laths  in  a  Foot)  and  each  Courfe 

of 
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of  Thatching  (bound  down  with 
one  Length  of  Rods )  is  about 
three  Foot  in  Breadth. 

W  OOD.  Great  Precautions 
are  to  be  ufed  in  buying  of 
Wood  ;  the  Situation  of  the 
Place  muft  firll  be  confidered : 
Secondly,  The  Merchant  ought 
to  be  perfedtly  acquainted  with 
the  Nature  and  Quality  of  it  ; 
to  obferve  how  the  Trees  are 
furnilhed,  and  to  fee  that  they 
are  thick  enough  for  the  Pla¬ 
ces  and  Ufes  they  are  defign’d 
for :  He  ought  alfo  to  have 
reat  Regard  to  the  Bargain 
e  makes,  in  refpeft  to  the 
Time  of  Payment,  that  he  may 
make  his  Money  of  his  Goods, 
and  that  he  may  meet  with  no 
Interruption  in  carrying  them 
off  the  Ground. 

Sometimes  the  Seller  re- 
ferves  to  himfelf  a  Number  of 
young  Standards  for  Growth, 
which  are  to  be  mark’d  ;  and 
therefore  the  Buyer  Ihould 
make  it  Part  of  his  Bargain, 
that  in  Cafe  any  of  them  Ihould 
happen  to  be  bruis’d  or  bro¬ 
ken  by  Accident,  he  is  not  to 
ftand  to  and  be  anfwerable  for 
the  Damage  that  way,  or  otlher- 
wife  done  by  the  Workmen  by 
Malice  or  Want  of  Care,  for 
which  the  Seller  muft  call  them 
to  an  Account. 

The  Merchant  likewife  ought 
to  covenant  for  a  reafonable 
Price  to  clear  the  Place  of  the 
Wood  he  buys;  and  that  as 
Woods  do  not  always  ftand  up¬ 
on  or  near  High-ways,  and  that 
many  Times  there  is  a  Necel- 
fity  they  Ihould  be  carried 
away  over  other  Peoples 
Grounds,  the  Buyer  ought  to 


oblige  the  Seller  to  procure 
him  free  Paffage  for  them  to 
the  Port,  or  to  which  Place 
he  would  convey  them,  with¬ 
out  any  Moleftation  or  Hind¬ 
rance. 

It  would  be  tedious  to  enu¬ 
merate  the  many  Articles  ne- 
ceffary  to  be  agreed  in  fuch  Bar¬ 
gains  or  Contrails  ;  that  is  to 
be  left  to  every  one’s  Prudence 
and  Experience  in  that  way  of 
Dealing. 

As  tor  Forrefi  or  timber- 
treeSy  which  are  thofe  that  are 
fuffered  to  grow,  according  to 
Notion,  from  40  to  200  Years  5 
to  underftand  thefe  aright  as 
they  are  Handing,  is  very  dif¬ 
ferent,  and  more  difficult  than 
that  of  Under-wood  ;  in  order 
to  which,  the  Buyer  muft  firll 
examine  the  Nature  of  the 
Ground  where  the  Forrefts  are 
fituated  ;  the  Sizes  ofthe  Trees, 
and  Ufes  they  are  defigned  for. 

There  are  Forrefts  which  the 
French  call  Fleine  Futages , 
wherein  the  Trees  ftand  fo 
thick,  that  the  Sun  cannot  pe¬ 
netrate  into  them,  and  are  fi¬ 
tuated  in  a  good  Soil :  Now 
the  Wood  had  from  thence  is 
always  of  a  very  tender  Nature, 
by  reafon  of  the  continual  Shade 
which  makes  it  fo,  and  is  only 
proper  for  Joinery  Work. 

But  if  the  Ground  where  the 
Forreft  grows  isfandy  andftony, 
or  elfe  gravelly ;  or  if  the  Trees 
grow  in  Hedges,  and  are  fully 
expuled  to  the  Sun,  then  you 
need  not  hefitate  to  purchafe 
theTimber  for  Cdrpentry-work  ; 
for  the  Wood  will  be  hard,  and 
fo  fit  for  that  Ule. 

The  ufual  Time  of  cutring 
down 
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<lown  Wood,  is  from  Martin - 
mas  to  the  End  of  February  • 
and  many  have  ftrenuoufly  con¬ 
tended  that  it  ought  to  be  done 
in  the  Wane  of  the  Moon  $  but 
it  is  well  known,  that  the  In¬ 
fluences  of  that  Luminary  are 
not  efficacious  enough  to  work 
many  of  the  Effects  that  are  af- 
crib  d  to  it,  upon  fublunary 
Things. 

He  who  buys  Wood  or  Tim¬ 
ber-Trees,  muft  take  Care,  if 
they  are  not  very  numerous,  to 
obferve  their  Tallnefs  and 
Thicknefs,  and  not  content 
himfelf  with  the  bare  View  of 
them  in  that  refpeft,  but  make 
ufe  of  a  Cord  to  meafure  $  and 
he  muft  like  wife  obferve  the 
Branches,  and  well  weigh  what 
they  may  yield ,  and  write  down 
a  Computation  of  the  whole, 
that  he  may  take  the  beft  Mea- 
fures  he  poffibly  can. 

He  fhould  have  Somebody 
with  him,  and  beginning  at 
the  Foot,  meafure  two  Fathom 
upwards,  and  when  that  is 
done,  he  may  judge  of  the  reft 
by  his  Eye  proportionably,  and 
fo  adding  the  whole  together, 
he  will  very  near  ascertain 
thereby  the  Height  of  the  Tree. 

To  know  the  Thicknefs  of  a 
Tree,  take  a  Cord  or  Line, 
with  which  encompafs  the 
Tree  ;  and  that  if  it  be  fix 
Fo6t  about,  fold  the  Cord  into 
three  equal  Parts  5  take  off 
one,  and  folding  the  other  two 
remaining  ones  into  12,  in  or¬ 
der  to  take  off  one  Part  more  ; 
when  you  have  done  that,  fold 
the  Remainder  into  four  Parts, 
and  you  have  no  more  to  do 
than  to  meafure  the  Length 
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thereof,  and  that  will  fhew  the 
Thicknefs  of  each  Part  of  the 
Tree. 

WREATHED  Columns  are 
ufually  made  very  rich,  and 
lays  M.  le  Clerc7  ought  never 
to  be  ufed,  but  in  Places  of 
Diftin&ion,  as  in  Altars,  Tombs, 
Salons,  and  other  Places  where 
Magnificence  is  required. 

They  fhould  never  be  ufed 
to  fupport  either  Walls  or 
Vaults,  or  any  other  confider- 
able  Burden,  by  reafon  of  their 
Weakness;  nor  Ihould  any  thing 
be  laid  upon  them,  beyond 
a  plain,  flight  and  delicate  En¬ 
tablature  :  For  tho’  they  ap¬ 
pear  by  their  Circumvolutions 
to  have  lels  Delicacy  than  the 
common  Columns,  yet  in  Efte£i 
they  have  lels  Solidity. 

^  WYDRAUGHT,  a  Water- 
Courfe  orWater-Paffage, proper¬ 
ly  a  Sink  or  Co rfimon- Sewer. 

X 

XYSTOS7  among  the  an- 

XYSTUSi  cient  Greeks , 
was  a  Portico  of  uncommon 
Length,  either  open  or  cover¬ 
ed,  where  the  Athlete  prafti- 
fed  Wreftling  and  Running. 
The  Word  is  derived  from 
Xyon,  Gr.  to  polifh  $  it  be¬ 
ing  their  Cuftom  to  anoint  their 
Bodies  with  Oil  before  the 
Encounter,  to  prevent  their 
Antagonifts  from  taking  hold 
of  them. 

The  Romans  too  had  their 
Xyfius ,  which  was  a  long  Ifle 
or  Portico,  fometimes  roofed 
over,  and  other  times  open,  and 
ranged  on  each  Side  with  Rows 
of  Trees  forming  an  agreeable 
Profpeft  for  the  People  to  walk 
in.  Y  YARD, 
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YARD.  A  Tt AB  L  E  Jhewing  what  Number  of  odd  Feet 
in  a  Yard  fuperficial  comes  to,  for  any  Trice  by  the  Yard, 
from  one  Farthing  per  Yard,  to  5  1. 
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The  Price  of  the  Yard. 
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Explanation  cf  this  lable* 

Firft,  at  the  Head  of  the 
Table  are  the  odd  Feet  contain¬ 
ed  in  a  Yardfupefificial,  begin¬ 
ning  at  one  Foot,  and  ending 
at  a  Yard. 

At  the  Bottom  of  the  Table 
you  have  the  Number  of  Feet 
m  a  cubical  Yard,  numbred  by 
3>  <$>  9>  Sfe-  t0  a  Yard  folid. 

In  the  firft  Column  on  the 
left  Hand,  is  placed  the  Price 
of  a  Yard,  from  one  Farthing 
to  5  /.  per  Yard,  and  in  the 
other  Columns  under  the  odd 
Feet,  is  the  Price  in  Shillings, 
Pence,  Farthings,  and  hundred 
Parts  of  a  Farthing,  that  any 
dumber  of  odd  Feet  come  to. 

! j'he  Ufe  of  the  lable. 

EXAMPLE  i. 

At  8  d.  per  Tardy  what 
tomes  6  Feet  to  ? 

Look  for  8  d .  in  the  firft 
Column,  and  under  6  Feet  in 
the  Angle  of  Meeting,  you  will 
find  oo  5.  5  d.  i  q.  33 3  that 
is,  00  s.  5  d.  i  1  Farthing  and 
33  hundred  Parts  of  a  Farthing, 
which  is  the  Price  or  Value  of 
6  Feet,  at  8  d.  the  Yard  fuper- 
ficial  Meafure. 

EXAMPLE.  2. 

At  5  s.  4.  d.  |  a  Tardy  what 
tomes  8  Feet  to  ? 

s.  d.  q.pts . 
8  Foot  at  5  j.  is  4  :  5  :  1,33 

8  Foot  at  4  d.  is  o  :  3  :  2,20 

8  Foot  at  j  is  o  :  o  :  1,7$ 


4  :  9  : 
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ZOCCO  2  [  in  Archi- 

ZOCCOLO  C  teffure ]  is  a 

ZOCLE  £  fmall  Kind 

SOCLE  J  of  Standing 

or  Pedeftal  3  being  a  low 
Square  Piece  or  Member  ferv- 
ing  to  fupport  a  Bufto,  Statue, 
or  the  like,  that  there  is  Qcca- 
fion  to  be  rais’d. 

The  Word  is  Italiany  form’d 
from  SoccuSy  a  Sandal,  or  high 
Shoe. 

ZOCCO^  alfo  fignifies  a 
ZOCLES  low  Square  Mem¬ 
ber  ferving  to  fupport  a  Co¬ 
lumn  or  other  Part  of  a  Build¬ 
ing,  inftead  of  a  Pedeftal  Bafe, 
or  Plinth. 

A  continued  ZOCLE  is  a 
kind  of  continued  Pedeftal 
whereon  a  Structure  is  rafted  3 
but  having  no  Bale  or  Cornifh. 
ZOOPHORUS?  Untbean- 
ZOOPHOROSjf  cient  Ar- 
chitefture~\  is  the  lame  Thing 
with  the  Frieze  in  the  modern. 

It  was  thus  called  in  the 
Greeky  becaufe  anciently  a- 
dorned  with  the  Figures  of  Ani¬ 
mals  from  liooVy  an  Animal, 
and  pep«,  a  Bear. 

ZOOPHORICK  Column,  is 
a  Statuary  Column  3  or  a  Co¬ 
lumn  that  bears  and  fupports 
the  Figure  of  an  Animal. 
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SUPPLEMENT. 

The  following  are  Additions  and  Correc¬ 
tions  communicated  to  the  Compiler  of 
this  Work  after  the  Sheets  were  printed 
off,  therefore  not  being  willing  to  omit 
any  Thing  that  may  be  of  Service  to  the 
Publick,  but  to  make  this  Work  as  com- 
pleat  as  polfible,  we  have  inferted  them 
here  by  Way  of  Supplement. 


I  N 

T  N  the  Article  INTERTIES, 
^  for  fmaller,  read  larger . 

In  the  Article  JOISTS,  for 
10  read  12  ;  for  8  Inches  read 
6  s  and  for  the  Word  Furr  read 
Sridge. 

In  the  Article  KEYS,  as  to 
the  Price,  read  from  2  or  3  s. 
to  20  s. 

To  the  Article  LATHS, add 
Kentijh  Laths,  which  are  ac¬ 
counted  as  good  as  any  arc, 
about  1  \  Inch  broad,  and  a  full 
i  of  an  Inch  thick,  one  with 
the  other,  and  are  fold  in  moft 
Places  of  Kent  for  2  s.  id.  per 
Bundle. 

To  the  Price  of  laying  on 
Sheet  LEAD  in  Roofing  add, 
it  is  now  worth  18  or  19  s.  per 
Hundred  Weight. 

To  the  Article  LIME  after 
Load  of  Lime ,  add :  here  muft 
be  meant  Ruble  -  Work,  for 
fqaare  Stone-Work  takes  up 
Vol.  II. 
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much  lefs  Lime  than  Brick¬ 
work,  and  the  Allowance  is 
the  fame  as  is  there  mentioned. 

To  the  Article  LINTEL  as 
to  the  Priqe,  add  ;  Carpenters 
put  in  thefe  by  the  Cubed  Foot, 
20  d.  for  Firr  and  3  s .  for  Oak. 

To  the  Article  MORTAR, 
after  the  Paragraph  How  much 
allow'd,  &c.  add:  But  if  the 
Work  be  done  well,  it  will 
take  up  near  two  hundred 
of  Lime. 

In  the  Article  OGEE,  leave 
out,  or  of  a  round  or  a  hollow, 
like  an  S. 

In  the  Article  PAINTING* 
at  Paragraph ;  Out  ‘Door  Work 
inflead  of  3  d.  &c.  read,  from 
5  d.  to  7  d.  the  Yardfquarc. 

In  Paragraph,  Gates  and  out • 
ward  Doors ,  inftead  of  3  d.  &c. 
read  from  5  d.  to  6d .  per  Yard, 

In  Safa  Lights ,  for  x  ;♦  read 
id 
Ii 


In 


InSaJb  Frames  read  from  i 
per  Frame  to  2  s . 

In  the  Article  PALEING, 
add  5  that  they  cleave  only 
that  Part  of  the  Timber  which 
is  without  Knots  5  but  when 
they  faw,  they  fliw  Knots  and 
all  y  and  for  this  Reafon  they 
can  make  it  a  great  deal  more 
by  fawing  than  cleaving. 

To  PAVING  with  Rough 
or  Rag' Store,  add:  or  4 d.  per 
lrard  Wcrkmanihip. 

PEERS ,  inftead  of  this  Ar¬ 
ticle,  read, 

PEER  [in  Architecture']  a 
folid  Wall  between  two  Doors 
or  W indo  ws  5  alio  a  fhort  fquare 
Pillar,  with  Bale  and  Capital, 

?  lac’d  before  a  Gentleman’s 
loufe  for  Ornament,  and  dif¬ 
fers  from  a  Pilafter  in  this,  that 
they  are  fhorter,  and  the  Bafc 
and  Capital  are  the  lame  that 
Architects  give  to  Pedeftals. 

In  the  Article  PILES,  after 
mortois’d,  add  tenon’d. 

PLANE.  Inltead  of  the  Ar¬ 
ticles  Plane  in  the  Dictionary, 
take  theie  that  follow. 

PLANES  have  various 
Names,  according  to  their  va¬ 
rious  Forms  and  Ufes. 

The  Fore  Plain  (or  as  the 
Dutch  call  it  the  Fore  Loper) 
is  about  18  Inches  long  3  is  the 
firft  ufed  to  take  off  the  greater 
Irregularities  of  the  Stuff,  to 
prepare  it  for  the  ‘Trying  Planey 
or  the  Long  Plane  3  the  Edge 
of  its  Iron  is  ground  with  a  Con¬ 
vex  Arch,  to  bear  being  fet 
the  ranker. 

The  Trying  or  Long  Plane , 
is  about  two  Foot  long  ;  its 
Ufe  is  to  make  the  Work  itrair, 
and  prepare  it  for  the  Jointer. 


Jointer  is  the  longed:  of  all, 
about  2  t  Foot  long,  the  Edge 
of  its  Iron  being  very  fine,  its 
Ufe  being  to  join  two  Boards 
together,  and  make  both  Edges 
perfectly  ftrait  and  fit  to  glew. 

It  has  been  often  laid  by 
fome  good  Workmen  ,  that 
there  is  nothing  to  be  made 
perfedly  ftrait,  round  or  fquare^ 
yet  I  believe  a  very  curious 
Workman  may  do  either  of 
them,  and  demonftrate  them 
to  be  fo,  as  for  Inftance  tc  make 
a  Board  ftrait. 

Take  two  thin  Boards,  about 
three  or  four  Foot  long,  more 
or  lefs,  andftioot  them  oath  to¬ 
gether  with  a  good  Jointer  till 
they  will  join  and  be  dole  every 
way,  which  may  eafily  be  done 
by  a  good  Hand.  Then  will 
both  Edges  of  thefe  Boards  be 
perfect  ftrait  Lines,  for  other- 
wife  they  would  not  join  and 
be  clofe. 

The  Smoothing  Plane  is  3 
fhort  Plane  about  fix  or  feven 
Inches  long:  its  chief  Ule  is  to 
fmooth  and  finifh  the  Work. 

The  Strike  Slock  is  a  fhort 
Jointer,  about  13  or  14  Inches 
long,  to  join  Mouldings  and 
fhort  Work. 

The  Rabbet  Plane :  The 
Iron  of  this  Plane  is  full  as 
broad  as  the  Stock,  that  the 
Angle  may  cut  ftrait,  and  it 
delivers  its  Shaving  at  the 
Sides,  and  not  at  the  Top  like 
other  Planes;  its  Ufe  is  to  make 
Slopes  of  Right  Angles  in  the 
Edge  of  a  Board,  and  Fillets 
in  Mouldings,  as  the  Anulets 
in  the  Doric  Capital, 

The  Plow.  Its  Ufe  is  to 
plew  narrow  iquare  Groves  in 

the 
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the  Edge  of  a  Board  to  receive 
the  Edge  #f  a  thinner  Board 
as  the  Edges  of  the  Frameing 
is  plowed  to  receive  the  Edges 
of  the  Panneling  in  a  Room  of 
Wainfcot. 

Moulding  Planes  are  of  va¬ 
rious  Kinds,  accomodated  to 
the  various  Forms  and  [Profiles 
of  the  Mouldings. 

Round  and  Hollow  Planes , 
are  of  feveral  Sizes,  from  half  a 
Quarter  of  an  Inch,  to  two  In¬ 
ches  and  upwards  3  and  curious 
Workmen  have  1 6  Pair  of  thefe 
Planes,  each  differing  half  a 
Quarter  of  an  Inch,  with  which, 
and  the  Snipes  Bill  and  Rabbet 
Plane,  they  Work  the  various 
Sorts  of  Mouldings. 

In  theArticle  POINT,  to  the 
End,  add,  or  Beginning  of  Mag¬ 
nitude. 

Inftead  of  the  Article  PUN- 
CHINS,  read,  they  are  thofe 
that  are  placed  next  a  Door  or 
Window,  and  are  called'  Door 
or  Window  Punchins. 

In  the  Article  inclin’d 
PLANES,  for  Obiqite  read 
Oblique . 

In  the  Article  the  PUL¬ 
LEY,  in  the  Article  3.  If  a 
‘Power  applied  in  CB ,  &c.  in  the 
3d  Line  of  the  fecond  Column, 
for  G  E  read  G  F  5  in  Line  8, 
for  F  L  read  E  L  and  in  Line 
9,  for  B  read  F. 

In  Article  RAILS  ,  add  3 
But  the  Price  of  thefe  is  va¬ 
rious,  according  to  the  Work- 
manlhip. 

RAISING  Pieces  [in  Car¬ 
pentry']  are  thofe  Pieces  that 
lie  on  the  Tops  of  the  Port  and 
Punchions ,  and  under  the 
J3eams  5  thofc  that  lie  on 


Brick-work,  and  under  the 
Beams,  are  called  Platbands. 

In  the  Article  RHOMBOI- 
DES,  in  Column  2,  Line  9, 
for  ABC,  read  A  B  C  D  $  and 
Line  18, for  BC  read  DC;  and 
Line  21  ,  for  C  B  E,  read 
C  B  F 

In  the  Article  ROOFS,  in 
the  Sheet  whofe  Signature  at 
the  Bortom  is  P,  in  the  fecond 
Page,  and  iecond  Column,  and 
fecond  Line,  for  Carvings ,  read 
Furrings  ;  and  after  Line  20, 
the  fix  Particulars  beginning 
1  Chamber  Beam,  and  ending 
6  Battlements,  do  all  belong  to 
the  Article,  entituled  Flat- 
Roofs,  Plate  3,  and  are  im¬ 
mediately  to  follow  the  End  of 
that  Article,  the  laft  Line  of 
which  is  $  Drips  may  be  made 
to  walk  on. 

To  the  Article  SAND,  add, 
Pit-Sand  is  much  inferior  to 
River-Sand,  becaule  not  purg¬ 
ed  •  Sea-Sand  is  the  worfcbc- 
caufe  fait  5  but  that  Sand  ta¬ 
ken  from  Rarkin-ftclf  which 
is  between  frefh  and  fait,  will 
make  good  Mortar,  as  1  have 
proved  my  lelf. 

In  the  Article  SELLS,  add* 
the  Rates  or  Prices  before- 
meniioncd  are  to  be  underftood 
only  of  frnall  Buildings  :  for 
putting  in  Sells  to  large  Hou- 
fes  in  London  is  very  dear 
Work ,  the  Price  of  which 
cannot  be  afeertained. 

In  the  laft  Paragraph,  juft 
before  STAIR  CASE,  im¬ 
mediately  after  the  Words  z 
by  the  Number  of  Stairs ,  add 
the  following  Words  j  lefs  by 
one  ;  for  the  lafi  Rife-up  is  not 
to  be  accounted  in  the  breadth. 

At 


At  the  latter  End  of  the  Ar¬ 
ticle  Stair-cafes,  add,  tho’  thefe 
Sort  of  Elm-Stairs  were  much 
in  ufe  after  the  Fire  of  Lon - 
donj  and  might  be  the  Price  at 
that  Time  $  yet  the  Price  of 
Stairs  cannot  be  afcertained, 
there  is  fo  much  Difference  in 
the  Goodnefs  of  the  Workman- 
fhip- 

To  the  Article  SUMMER, 
add,  Summer  in  Carpentry  is  a 
large  Piece  of  Timber  to  which 
the  Girders  are  fram’d. 

Price  of  plain  Tileing  in 

Admit  a  Piece  ofTilein'*  to 


London 


'is  25  or  ib  s.  per 


Square, Ripping  Old  Tileing  is 
worth  from  14  to  18  s.  per 
Square,  according  to  the  Good¬ 
nefs  of  the  old  Tiles. 

Pan-tileing  pointed  is  worth 
x  /.  o  s-  6  d.  plain  ‘Ditto  18  x. 
ript  10  x.  Dutch  glaz’d  1  /.  1 5  x. 
Englift  Ditto  1  l.  10  x. 

Thofe  who  have  no  mind  to 
make  ufe  of  the  Tables  for 
Tileing,  *c.  may  find  the 
Price  or  Value  by  this  eafy 
Method. 


Admit  a  Piece  of  Tileing  to  be  46—8  Inches  long,  and  it 
Toot  broad,  at  a 6  s. per  Square  j  What  is  the  Amount  ? 


46-8 

32 


14,93'4  Which  :s^  14  Square,  93  Foot  and  4  Inches, 
26  which  multiply  by  26  x.  the  Price. 


8958 

2986 

8-8 


388.26:8  Which  is  38 S  Shillings  and  tSS,  the  8  Parts 

— - -  not  worth  regarding  in  this  Cafe  =  to 

19  /.  8  x.  3  d. 

Reduce  the  to?  by  the  Rule  aforegoing. 


52  Which  is  3  d,  and  near  $  of  a  Penny  not  worth 
26  regarding. 

3.12 

4 


48 


Another 
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Another  Example  to  find  the  Value  of »  Piece  of  Tile- 
ing. 

Suppofe  a  Piece  of  Tileing  to  be  35  Foot  7  Inche? 
long,  and  22  Foot  deep* 


35-7 

22 


70 

70 

12-10 


7.82-10  Which  is  7  Square  82  Foot  10 
27-6  Inches,  at  27  s.  6  d. 


5474 

1564 

22-6 

39I-° 

5  Which  is  j  o  /.  15/.  $  f  T« 

Shillings  2 15. 27-1 1 
12 

54 

*7 

1 1 

Pence  3.35 
4 

Farthings  1.40 


See 


See  how  it  will  anfwer  with  the  firft  Example. 


Feet. 


A  Square  is  ioo 

Three  Quarters  75 
Half  50 

A  Quarter  2 5 

18  Feet  18 


268  Which  is  two  Square,  68  Foot  at 
-  14  5.  per  Square 

2.68 

r4 


1072 

268 


37.52  Which  is  37  Shillings,  and  tts,  which  re- 
1 1  duced,  is  =  to  1  /.  1 7  i.  6  d.  tH, 

■  -  almoll  a  Farthing. 

104 

52 


6.24 

4 


.96 


This  Method  is  more  ex  aft  than  the  Tables,  very  eafy,  and 
with  much  lefs  Trouble,  and  I  believe  will  be  acceptable  tc 
thofe  whole  Hands  it  may  fall  into. 


To  the  Article  TIMBER, 
add,  How  mtoch  Timber  will 
compleat  a  Square  of  Building  ? 
jinfwer ,  Twenty  Foot  of  lolid 
Timber  will  compleat  a  Square 
pr  ioo  Feet  of  ordinary  Houfc 
Building,  one  Part  with  the 
other. 


But  large  and  maflive  Frame- 
ing  may  take  up  double  or 
treble  that  Quantity,  and  flight 
Framing  may  be  done  with 
lefs. 

In  the  Article  TIMBER, and 
in  the  Paragraph  Felling ,  add. 
Felling  Timber,  and  cutting 

the 
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the  Top  Wood,  is  from  Two 
Shillings  and  Six  Pence  to 
Three  Shillings  and  Six  Pence, 
and  hewing  about  Two  Shil¬ 
lings. 

In  the  Example  i.  of  Tim¬ 
ber,  for  Sum  l  l.  03  s.  oj  d. 
read  1  l.  17  05  d. 

104—9 

17—3 


728 
104 
12 — 9 
26—2—3 


In  the  Sheet  whofe  Signature 
at  Bottom  is  D  d,  and  Article, 
If  a  Wall  be  104  Feet  9  In - 
cbeSy  &c.  mind  not  the  work¬ 
ing  in  that  Page  but  this  which 
follows. 


272  )l8c6— 11 — 3(  6 
1632 

68)  174  (  2 
136 


38 

Anfwer,  Six  Rods  |  3S  Foot,  11  Inches,  3  Parts. 


N.  B.  We  hope  the  Reader  will  make  all  proper  Allowances 
in  the  Prices;  as  better  Workmanfhip  or  Materials  may  ex- 
ceed  the  Schemes  of  our  Computations. 


FINIS. 


BOOKS  printed  for  A.  Bettefworth,  C.  Hitch  in  Pa* 
ter-nofter-row,  and  S.  Auften  in  St.  PauPj  Church-yard. 

i.  A  Rithmetick  in  the  Plaineft  and  moft  Concife  Me- 
thod  hitherto  extant :  With  new  Improvements 
for  Oupatch  of  Bufinefs  in  all  the  feveral  Rules  ;  as  all'o 
Fractions  Vulgar  and  Decimal,  wrought  together  after  a 
new  Method,  that  renders  both  eafy  to  be  underiiood  in 
their  Nature  and  Ufe.  The  Whole  perufed  and  approved 
of  by  the  moft  eminent  Accomptants  in  the  feveral  Offices 
of  the  Revenues,  viz.  Cuftoms,  Excife,  £s?r.  as.  the  only 
Book  of  its  Kind,  for  Variety  of  Rules,  and  Brevity  of 
Work.  By  George  Fi (her  Accomptant.  The  Third  Edi¬ 
tion,  with  large  Additions  and  Improvements.  \nm. 
Price  2  s.  6  d. 

2.  A  Compleat  Syftem  of  GENERAL  GEOGRA¬ 
PHY :  explaining  the  Nature  and  Properties  of  the  Earth  ; 
viz.  It’s  Figure,  Magnitude,  Motions,  Situation,  Contents, 
and  Divifion  into  Land  and  Water,  Mountains,  Woods, 
Defarts,  Lakes,  Rivers,  &c.  With  particular  Accounts  of 
the  different  Appearances  of  the  Heavens  in  different  Coun¬ 
tries  •,  the  Seafonsof  the  Year  over  all  the  Globe  ;  the  Tides 
of  the  Sea  ;  Bays,  Capes,  Blands,  Rocks,  Sand-Bar, ks. 
Shelves ;  The  State  of  the  Atmofphere  ;  the  Nature  of 
Exhalations,  Winds,  Storms,  Turnados,  &c.  The  Origin 
of  Springs,  Mineral-Waters,  Burning  Mountains,  Mines, 
£s?r.  The  Ufes  and  Making  of  Maps,  Globes  and  Sea- 
Charts.  The  Foundation  of  Dialling  ;  the  Art  of  meafure- 
ing  Heights  and  Diftances  •,  the  Art  of  Ship-Building,  Na¬ 
vigation,  and  the  Ways  of  finding  the  Longitude  at  Sea. 
Originally  written  in  Latin  by  Bernhard  Varenius ,  M.  D. 
Since  Improved  and  Uluftrated  by  Sir  Ifaac  Newton ,  and 
Dr.  Jurin  ■,  and  now  Tranflated  into  Engkjh  ;  with  additi¬ 
onal  Notes,  Copper-Plates,  an  Alphabetical  Index,  and 
other  Improvements.  Particularly  ufeful  to  Students  in  the 
Univerfities  *,  Travellers,  Sailors,  and  all  thofe  who  defire 
to  be  acquainted  with  mix’d  Mathematics,  Geography, 
Aftronomy,  and  Navigation.  By  Mr.  Dugdale.  The 
Whole  Revifed  and  Corrected  by  Peter  Shaivt  M  D. 
2  Vol.  8  m 


Place  this  at  the  End  of  the  Second  Volume* 


ERRATA. 

IN  the  Article  of  the  Straight  Arch,  Fig.  II.  Line  12.  for  the 
Opening  of  the  Compaffes  AG,  &c.  rea<^  the  Opening  of 
the  Compaffes  AC,  &c. 

in  the  Explanation  of  Plate  I.  Fig.  I.  in  the  Article  of  Bridges 
for  AO,  OP,  and  L  m,  prolonged  in  on  P  M,  in  S,  &c. 
read  AO,  OP,  and  PM,  prolonged  to  S;  fo  that  MS  may  be 
equal  to  PM.  Let  fall  a  Diameter,  &c. 

I11  the  fiift  Article  of  the  Demonftration  of  Fig.  I.  Plate  1.  in 
the  Word  Bridges ,  for  counter-balanced  by  A  G,  read  Counter¬ 
balanced  by  AC, 

Article  Bridges ,  inftead  of  IX.  Plate  n.  read  Fig.  I.  Plate  2. 

In  the  Article  Cornifhes  the  Price  is  put  much  too  cheap:  1  he 
Reader  muft  Allow  for  better  Work  and  Materials;  ’tis  impofiible 
to  be  exa£L 

Under  the  Letters  G,  I,  and  the  Name  of  Girders  and  Summers \ 
in  the  Table  of  the  Dimenfions  of  their  Scantlings,  the  Titles  at 
the  Head  of  the  two  laft  Columns  of  the  Table,  which  are  Feety 
Should  be  Inches . 


Itiijlakes  in  the  Direftions  for  placing  the  Cuts ,  which  the  Binder 
mujl  correct. 

PlateXXlII.  to  be  placed  in  Vol.  I.  at  the  End  of  Sheet  F  f,  fa¬ 
cing  Hips. 

Plate  XXVII.  in  Sheet  P,  Vol.  II.  facing  Rudenture . 
PlateXXVIll  in  SheetS,  Vol.  11.  facing  Steps. 


